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Executive Summary 
Most of the wildlife and their habitats are extremely threatened due to increasing demands on 
forest land and forest resources. Urbanization, expanding human habitations, encroachment of 
forest land, expansion of farming area, unsustainable forest resource extraction etc increase 
pressure and associated impacts on the forest and wild animals. Dams, mining and linear intrusions 
such as roads in protected areas (PAs) and in the fringes either reduce, degrade or fragment wildlife 
habitat leading to disruption of genetic exchanges amongst wildlife populations. According to 
meta-population, meta-community and island-biogeography theories, fragmentation of natural 
habitats could lead to extinction of many species across the globe due to loss of sub-population 
connectedness and inbreeding depression.  
Mammals with large home range such as elephant, tiger and leopard etc., are the most affected as 
habitat degradation that reduces foraging and breeding area, vulnerable to extinction from the loss 
of subpopulation connectedness, reduced dispersal capacity as well as lower population viability. 
Globally 20% of known mammal species are currently listed as under threat and are more prone 
to extinction due to large body size, low reproductive potential (long gestation periods and late 
weaning ages), large home range, higher individual energy requirement, lower population density, 
vulnerability to reserve edge effects and anthropogenic threats.  
As a spin-off, fragmentation and degradation of wildlife corridors lead to frequent human-wildlife 
conflict (HWC), especially in the case of large migratory wild herbivores and wide ranging 
carnivores.  Encapsulated populations of large home ranging animals like elephants in a matrix of 
fragmented forests surrounded by dense human population have to move between forests in search 
of water, forage and shade. During the process of animal movement, farmlands along or across the 
animal’s migratory routes and also the adjacent areas experience high incidences of crop raiding 
or other types of HWC. Retaliatory killing of animals, destructive activities on wildlife habitats by 
the affected community, poaching, negative perceptions towards wildlife conservation are the 
major outcomes due to HWC. Also, HWC could undermine the relationship between Forest 
Management and local people, impeding conservation efforts regionally.   
In fragmented landscape, improving the functional status of wildlife corridors and structural 
connectivity could reinstate an array of ecological and environmental benefits; such as 
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maintenance of ecological processes including migration, colonization and interbreeding in plants 
and animal communities, reducing the HWC thus enhancing the status of wildlife population and 
their habitat.  
Biligiri Rangaswamy Temple Tiger Reserve (BRT) is part of Mysore-Nilgiri landscape, Western 
Ghats. Spatial connectivity with adjacent forests are degraded/ severed due to fragmentation and 
degradation. Following this, frequency of human-wildlife conflict has increased where wild 
animals and local people share the same space and resource. Though wildlife corridors have been 
identified and HWC has been flagged as serious conservation issue, it has not been addressed more 
holistically by combining ecological and socio-economic aspects together to manage wildlife 
habitat and develop policies. My research work evaluated these aspects by assessing 
spatiotemporal usage of the corridors by large mammals with reference to habitat quality, 
anthropogenic activities and further to HWC aspects. As part of addressing the issue, I have 
explored the possibility of community participatory approach in conflict mitigation and corridor 
management.  
Good wildlife habitat is one that can provide food, water, vegetation cover and space for wildlife, 
where it can hide, rest, move about, and mate. Second chapter is about assessing habitat quality of 
forest-corridors through GIS-Remote Sensing technique in BRT and the outcome was interpreted 
with associated data collected from multiple sources. Aim of this chapter is to identify time-series 
trends in greening and browning in and around the forest-corridors of BRT and to discern the 
drivers that are influencing the observed changes. Over the four decades (1973-2014) in BRT, 
NDVI (measure of change in greening and browning) increased in the core area and reduced in the 
fringes significantly. Anthropogenic activities as well as natural processes are identified as the 
drivers for the browning and while plant invasive Lantana camara spread for greening. The change 
process is complex, involving multiple driving factors such as historical forest use and 
management practices by the community, socio-economic changes and wildlife management 
policies. My study suggests that, use of updated and accurate change detection maps will be useful 
in taking appropriate site specific conservation decisions to restore and manage the degraded 
critical wildlife corridors. 
Diversity and composition of native animal community depends on the structure and composition 
of vegetation. Forests in BRT is endowed with rich floral diversity comprising of variety of plant 
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resources including animal food plants, herbals, Non-Timber Forest Products (NTFP) and 
fuelwood. Third chapter is about assessing habitat quality of the forest-corridor landscape with 
reference to vegetation structure that is impacted by Lantana camara invasion, fuel wood 
collection and cattle grazing. Transect method has been used to quantitatively characterize the 
forest-corridor landscape. Overall density of tree, shrub and herb was relatively high in corridor 
area (CA) and corridors compared to non-corridor area (NCA). The grass cover was more in NCA 
than CA and corridors. Fuelwood collection and livestock grazing coupled with invasive species 
Lantana camara have shaped the present vegetation structure in the corridor landscape. I have 
identified composition and size of the regional plant species pool for restoration. Large scale 
Lantana camara removal coupled with enrichment planting activity as part of restoration needs be 
initiated in the degraded corridors to improve the habitat quality. 
Structure of the animal community and frequency of usage by animal especially large mammals 
could be good indicators on suitability of corridor and the adjacent landscape.  Fourth chapter was 
focused on evaluating the functional aspects of wildlife corridors specifically by large mammals 
use with reference to seasons, habitat quality and anthropogenic activities. Sign surveys through 
transect walks and frequency of usage through camera trapping was carried out in different 
seasons. The best fit models were identified through generalized linear models with suitable habitat 
covariates that are influenced on large mammals’ movement and occurrence in the forest-corridor 
landscape.  
Eighteen mammal species (eight large, seven medium and three small sized mammal species) used 
the corridor. Large mammal group species included four herbivores, two carnivores (cats) and two 
omnivores. There is no significant difference in corridors use and occurrence of large mammals 
between seasons, but there is a significant difference between category wise (corridor, CA and 
NCA). Major drivers that influenced the animal occurrence are forage availability in NCA and 
anthropogenic activities, Lantana camara cover and availability of water in CA. Restoration of 
wildlife corridors in BRT with native vegetation, control of Lantana camara spread and reducing 
anthropogenic pressures in and around corridors should be prioritized as part of wildlife habitat 
improvement.  
During the process of migration the farmlands adjacent, along or across the migratory routes 
experience high intensity of crop raiding or other types of conflicts. Fifth chapter was focused on 
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socio-ecological dimensions of human-wildlife conflict to understand the issue through corridor 
perspective and to explore appropriate mitigation strategies through multi-stake holder 
participation. Data were collected through mixed method approach (combination of quantitative 
and qualitative methods); participatory rural appraisal (PRA) methods, key informants-informal 
interviews and secondary data. Cause for crop raiding was modeled with eight associated variables 
such as a) vegetation related variables, b) crop type and type of barriers used by farmers, c) 
elephant abundance and d) proximity to corridors as well as to the forest boundary.  
Data showed that more crop raiding incidents were farther away from the corridors and high 
incidences of crop raids recorded closer to the forest boundary. Lantana camara density and 
scarcity of elephant food plants are negatively correlated with crop raiding. In terms of 
consequences, the conflict in the form of crop depredation a) affects the food security of the 
household b) instill great animosity and fear among people and c) also erode local support for 
conservation, as the costs outweigh benefits. In turn conflict poses a serious threat to the survival 
of many endangered species due to retaliatory killing of animals, poaching or destructive activities 
on wildlife habitat by the people.  
Along with adaptive, locally developed and community-based conflict mitigation strategies, I have 
also identified people response towards HWC, especially coping mechanisms in rural areas 
through the sustainable livelihood framework approach. Local communities in BRT have many 
options to cope with conflicts through various capital assets (natural capital, human capital, 
physical capital, financial capital and social capital). Availability of NTFPs, healthy men and 
women who are capable of earning their household income, fair enough agricultural land and also 
access to social resources made them to overcome the stress and vulnerability of the conflicts. 
Overall, despite various anthropogenic activities in the corridors and disruption to wildlife 
movement, corridors are facilitating migratory function. On the other hand, despite the frequent 
HWC, and unsatisfied with the approaches of forest management, most of the respondents are 
tolerant and display a positive attitude towards conservation. This indicates that it is possible to 
achieve conservation goals towards corridor restoration and conflict mitigation through facilitation 
of active community participation. Assisted vegetation restoration methods could be explored to 
improve the green cover and plant species enrichment in the Corridor and surrounding area. 
Community could be involved in restoration activities as part of incentivizing approach for their 
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contribution towards corridor management. BRT and the corridor area could be an appropriate 
area to demonstrate wildlife-human coexistence zone approach following participatory corridor 
management model to mitigate the HWC.  
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Chapter 1:  
Introduction: Wildlife corridors in the human-dominated 
fragmented forest landscape  
The multiple anthropogenic activities such as encroachment, clearing and cultivation of forest 
land, human habitation, illegal and over exploitation of natural resources, and ill-planned 
developmental activities in the forest areas leads to fragmentation and degradation of wildlife 
habitats (Williams and Johnsingh 1996, Choudhury 2004, Bennett and Saunders 2010, Bawa et al. 
2011, MacKenzie et al. 2011). Individual species may decline as a result of interacting exogenous 
and endogenous threats, including developmental activities like roads-highways, railways, power 
channel, industries, mining and quarrying, hydroelectric power projects in and around the 
protected areas (WWF 2004, Butler and Laurance 2008, Laurance 2010). Apart from that, 
establishment of coffee and tea plantations are highly problematic to wildlife, where most of the 
plantations are established inside or near the buffer zones, which are critical wildlife habitats of 
the forests (Watson 2001, Menon et al. 2005). As in the recent past, establishment of army 
cantonment, resorts, hotels and dhabas in and around the forest areas will also indirectly affect the 
wildlife, wildlife habitats and their migration/ movement (Menon et al. 2005). 
Such activities will fragment and degrade the wildlife corridors and lead to isolation of plant and 
animal populations especially large migratory wild herbivores and wide ranging carnivore species 
by hampering movement and migration between fragmented forests (Sukumar 1990, Fischer and 
Lindenmayer 2007, Walston et al. 2010). In the case of isolated and encapsulated populations of 
large home ranging animals like elephants in fragmented forests surrounded by dense human 
population, they have to move from resource poor habitats in search of water, suitable forage and 
shade (Sukumar 1990, Baskaran 1998, IUCN 2003, Ramakrishnan 2008). During the process of 
migration human presence hampers such seasonal and resource driven movements that leads to 
human-wildlife conflict (HWC), especially the farmlands along or across the animal’s migratory 
routes that are usually very close to forests experience high intensity of crop raiding or other types 
of conflicts (Treves Naughton 1998). Subsequently such isolation may lead to species extinction 
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due to inbreeding depression as well as loss of life due to human-wildlife conflicts in the case of 
large mammals (Brooks et al. 1999, Hilty et al. 2006, Singh and Chalisgaonkar 2006). 
The viability of such populations can be considered through a metapopulation framework where 
local extinction and colonization happen at random through the source pool (Hanski 1998, 
Molofsky and Ferdy 2005). According to metapopulation, metacommunity and island 
biogeography theories, small and more isolated habitat patches which were formed due to habitat 
fragmentation can alter the community composition of many ecosystems (Hilty et al. 2006). 
However metapopulation approach can work only if there is connectivity between the patches that 
would facilitate the possibility of colonization of isolated fragments by dispersal and movement 
of species from a source to sink mainly of through suitable connectivity, such as ‘wildlife 
corridors’ (Bennett 2003). 
The corridors will support the viability of such population locally in several ways as it can favor 
the individual animal’s access to a larger area of habitat to forage, to facilitate the dispersal of 
juveniles or to encourage the re-colonization, genetic exchange between local populations and 
migration between the habitat due to climate change and habitat degradation (Bennet and 
Mulongov 2006, Hilty et al. 2006). It has been reported that dispersal of more plant species and 
movement of more animals species (specifically the native ones) persist in areas connected by the 
corridors rather than in isolated areas of the same size (Haddad and Baum 1999, Levey et al. 2005). 
What is wildlife corridor? 
In general, wildlife corridor is a narrow strip of land with native vegetation that connects two or 
more larger areas of similar habitats or forest fragments and is critical for the maintenance of 
ecological processes including migration, colonization and interbreeding of plant and animal 
communities, thus enhancing the chances of survival of species (Forman and Godron 1986, 
Newmark, 1993, Turner et al. 2001, Hilty et al. 2006) and further the connectivity is important for 
biological conservation (Taylor et al. 1993). 
The term ‘connectivity’ itself has been often used loosely by different authors in different ways 
(Tischendorf and Fahrig 2000, Uezu et al. 2005), which has contributed to considerable confusion 
and debates (Simberloff et al. 1992). Though the term ‘connectivity’ coined by ecologist Gray 
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Merriam in 1984 (in Mann and Plummer 1995), there still exists a number of terms that has been 
used and defined in a variety of ways in the literature such as ‘habitat corridor’, ‘movement 
corridor’, ‘wildlife corridor’, or ‘dispersal corridor’ (Bennet 2003). Though different definitions 
can imply different habitat structures or forms of use, but the meaning was unclear (IUCN Forest 
Conservation Program 2003). To overcome these existing confusions, Bennet (2003) described six 
terms, which are being often used by scientific community in the field of corridor ecology based 
on structural and functional dimension of the corridors. Such as –  
 Link, linkage: General terms referring to an arrangement of habitat (not necessarily linear 
or continuous) that enhances the movement of animals or the continuity of ecological 
processes through the landscape. 
• Linear habitat: A general term referring to a linear strip of vegetation. Linear habitats are 
not necessarily of indigenous vegetation and do not necessarily provide a connection 
between two ecological isolates. 
• Habitat corridor: A linear strip of vegetation that provides a continuous (or near 
continuous) pathway between two habitats. This term has no implications about its relative 
use by animals. 
• Stepping stones: One or more separate patches of habitat in the intervening space between 
ecological isolates that provide resources and refuge that assist animals to move through 
the landscape. 
• Landscape linkage: A general term for a linkage that increases connectivity at a landscape 
or regional scale (over distances of kilometers to tens of kilometers). Typically, such 
linkages comprise broad tracts of natural vegetation. 
• Habitat mosaic: A landscape pattern comprising a number of patchy interspersed habitats 
of different quality for an animal species. 
Wildlife corridors in biodiversity conservation: boon or bane? 
The corridors are meant to facilitate wildlife movement between the forest fragments and play 
crucial role in maintaining ecological processes and wildlife conservation. The archeological 
evidence show that herds of pronghorn (Antilocapra americana, an American sheep) using the 
corridor right from the past 6000 years, which  is one of the longest remaining land-based wildlife 
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migrations in North America (Ament 2009). This indicates the importance and necessity of 
wildlife corridors and their crucial role in wildlife conservation, but still there are considerable 
arguments for (Noss 1987, McEuen 1993) and against the corridors (Simberloff and Cox 1987, 
Simberloff et al. 1992). 
Arguments for corridors/ in favor of corridors 
1. Enhanced immigration, which would enhance gene flow, increase genetic diversity, allow 
re-colonization of extinct patches, and enhance overall meta-population survival in 
connected patches. 
2. Maintenance of ecological process through connectivity. 
3. The opportunity for some species to avoid predation. 
4. Accommodation of range shifts due to climate change. 
5. Provision of a fire escape function. 
Arguments against corridors 
1. Paucity of data on corridor use and lack of sufficient controls in corridor field studies 
2. Paucity of data on significance of loss of genetic variation due to inbreeding and in small 
populations. 
3. Habitat unsuitability of corridors (i.e. riparian corridors will not serve as a conduit for non-
riparian species). 
4. High rates of poaching or trapping in corridors. 
5. Increased exposure to domestic animals harboring disease. 
6. Avenues for the spread of catastrophes (predators, fire, and disease) may be provided 
through corridors. 
7. Entry routes, avenues, and reservoirs for weedy or exotic species may potentially be 
provided by corridors. 
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Corridor initiatives 
Despite the arguments against corridors that highlights the absence of sufficient data on corridor 
use by animals, insufficient and inconclusive corridor research, and the failure to consider possible 
negative impacts of corridors, the corridor concept has been prematurely accepted in early 90s 
(Simberloff and Cox 1987, Simberloff et al. 1992). Even though the corridors are not the complete 
solution to conservation problems but they can be cost-effective conservation strategies and 
moreover the disadvantages of corridors could be avoidable in real-life landscape. Therefore in 
late 90s wildlife corridors are seen as the best solution and the concept of corridor was widely 
accepted in the field of biodiversity conservation (Noss 1987, McEuen 1993). The corridor 
conservation initiatives were started at the local level and subsequently expanded to regional as 
well as global level to facilitate safe wildlife migration not only to reduce human-wildlife conflict 
(HWC) but also to overcome local extinction due to inbreeding depression (Brooks et al. 1999, 
Osborn and Parker 2003, Hilty et al. 2006).  
Tigers Forever Project 
Tigers Forever Project is one of the global corridor initiatives, started by the conservation 
organization, ‘Panthera’. The ‘Tigers Forever Project’, which potentially connecting tiger 
populations from Nepal into Bhutan and Northern India through Myanmar, Thailand, Lao P.D.R., 
Cambodia and terminating in Malaysia (www.panthera.org Accessed on: 29-10-2013). Apart from 
this, Russia has also established a new corridor which links two critical Amur tiger habitats in the 
Russia Far East and northeastern China. This bi-national China-Russia genetic Tiger Corridor, 
Connecting Siberian tiger populations of Sikhote Alin of Russia with Heilongjiang and Jilin 
Provinces of China allowing the animals to move easily between the national borders 
(wwf.panda.org Accessed on: 29-10-2013). Also they have a plan to connect several possible 
Indian forests through wildlife corridors, particularly with the Western Ghats. 
National Elephant Corridor Project  
As one of the 17 mega diverse countries and biodiversity hotspot of the world, with 2.4% of the 
land area, India contributes around 8% of the known global biodiversity. Of these 12.6% of 
mammals, 4.5% of birds, 45.8% of reptiles, 55.8% of amphibians and 33% of plants are endemic 
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to India (Forestry Statistics India 2011). With high density of humans as well as wide variety of 
wildlife species, the land mass of 4.66% protected area in India is too small to allow for the 
persistence of viable populations of wildlife species (Forestry Statistics India 2011). In this 
situation connecting network of protected areas (PAs) by identifying/ creating/ widening potential 
wildlife corridors may increase species persistence (Rodrigus et al. 2004b).  
The National Elephant Corridor project in India was initiated during 2001 by a conservation 
organization called, Wildlife Trust of India (WTI) and its international partner organization 
International Fund for Animal Welfare (IFAW), with financial support from US Fish and Wildlife 
Services (USFWS) (Menon et al. 2005, Sanctuary Cover Story 2011). The three basic approaches 
they followed in securing elephant corridors in the country are – (a) purchasing private land to 
secure corridor, (2) assisting the State Forest Departments to secure corridors by mediating 
between the authorities and local settlers, and (3) facilitating incentive based voluntary relocation 
of local people who residing in the corridors. 
As part of the first phase of the project, they identified 88 critical elephant corridors in India along 
with the support of Asian Elephant Research and Conservation Centre (AERCC, which surveyed 
the elephant habitats in southern India) and State Forest Departments. Out of 88 elephant corridors, 
12 are in northwestern India, 20 in central India, 14 in northern West Bengal, 22 in northeastern 
India and 20 in southern India. Of the total, 77.3% of the corridors are being regularly used by 
elephants. The second phase of the project was initiated to help implement the recommendations 
of the study, including recognition and notification of these corridors by relevant state 
governments to ensure legal protection with the help of its supporters IFAW, USFWS, Elephant 
Family, World Land Trust, IUCN-Netherlands (Menon et al. 2005). 
The Critical Ecosystem Partnership Fund (CEPF) Corridor initiative in Western Ghats 
The conservation of wide-ranging species identified in the Western Ghats cannot depend upon a 
site-based approach alone; instead it requires the protection of larger landscapes that provides 
connectivity for movement between the suitable habitat types. By taking this consideration, 
Critical Ecosystem Partnership Fund (CEPF) identified five large corridors in India, such as the 
(1) Anamalai corridor, (2) Malnad-Kodagu corridor, (3) Mysore-Nilgiri corridor, (3) Periyar-
Agasthyamalai corridor, and (5) Sahyadri-Konkan corridor. Around 80 key biodiversity areas 
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predominately located within these five corridors. The goal of corridors is to preserve ecological 
and evolutionary processes, as well as enhance connectivity between important conservation sites 
by effectively increasing the amount of habitat with biodiversity value near them (CEPF 2007). 
The Critical Ecosystem Partnership Fund (CEPF), a joint initiative of Conservation International 
(CI), Agence Française de Développement, the Global Environment Facility (GEF), the 
Government of Japan, the John D. and Catherine T. MacArthur Foundation, and the World Bank 
designed to help safeguard the world's biodiversity hotspots. 
Corridors at BIligiri Rangaswamy Temple Tiger Reserve 
Mysore-Nilgiri Corridor covers an area of 19,153 square kilometres (10.6 percent of the total 
Western Ghats area), making it the second largest of the five corridors in the Western Ghats (CEPF 
Report 2007). It is the widest corridor covering three states; Karnataka, Kerala, and Tamil Nadu 
in south India. Being part of Mysore-Nilgiri corridor, historically Biligiri Rangaswamy Temple 
Tiger Reserve (BRT) linked with adjacent forests but over time those linkages in the landscape 
were severely disrupted and degraded due to expansion of farming and human settlements along 
with encroachment, grazing, quarrying, road networks and various other developmental activities. 
Forest fringe community and forest dwelling community (Soligas) access these forests-corridor 
landscape primarily for fuelwood, fodder and Non-Timber Forest Products (NTFP) collection 
(Setty 2004, Paramesha 2012). 
As part of the national elephant corridor initiative by WTI in 2005, three corridors were identified 
in BRT, namely Edeyaralli-Doddasampige corridor (Edeyarahalli corridor hereafter), 
Chamarajanagar-Talamalai corridor at Mudalli (Mudalli corridor hereafter) and Chamarajanagar-
Talamalai corridor at Punajanur (Punajanur corridor hereafter). These corridors are significant in 
the Nilgiri Biosphere Reserve, and play a major role as a genetic link between the Western 
Ghats and the Eastern Ghats and few other adjacent protected areas. The former corridor links 
BRT with Kollegal Reserve Forest, Malai Madheswara Hills Wildlife Sanctuary (MM Hills), 
Cauvery Wildlife Sanctuary (CWS) and Bannerghatta National Park (BNP) on the eastern part of 
BRT, further to Eastern Ghats. The latter two corridors on southern part link BRT with 
Sathyamanglam Reserve Forest (declared as a Tiger Reserve in 2011) and further to Nilgiri 
Biosphere Reserve on the south. The dimension of Edeyarahalli corridor is 0.5 km in length and 
2.0 km in width, the Punajanur corridor measures about 1.5 km in length and 1.5 km in width, and 
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the Mudalli corridor measures about 1.5 km in length and 1.5 km in width. These corridors are 
located within the mosaics of forest fragments-cultivated fields along with human settlements. In 
2007 adjacent to Edeyarahalli corridor, Wildlife Trust of India (WTI) and its international partner 
organization International Fund for Animal Welfare (IFAW), with financial support from US 
Fish and Wildlife Services (USFWS) purchased 35.5 acres of private land holdings from local 
farmers and handed over to Karnataka State Forest Department to augment the corridor (WTI 
2008).  
Social dimensions of wildlife corridors and their conservation 
Most of the wildlife corridor areas are inhabited by humans (Menon et al. 2005). Though the 
ecological, social and economic problems of corridors often arise due to human induced 
fragmentation, but, most of the proposed conservation plans are devoid of local people 
participation in conservation plan (MacDonald 2003). In recent days conversion of private land to 
forest land has been started in order to widen, expand and improve the quality of the corridors and 
the corridor network (WTI 2008). Even though this initiative will facilitate safe movement of 
wildlife and to reduce the human-wildlife conflict but most of the corridors come under private 
ownership or falls across the tribal land. However due to the lack of integrated ecological and 
sociological knowledge, these kind of initiative have failed to achieve expected success 
(Mallegowda 2013). Therefore, it is crucial that researchers, activists and policy makers devise 
proper processes and framework to conserve corridors by integrating social and ecological 
knowledge along with rigorous scientific data. There is also a need to bring forest managers and 
forest dependents in the same platform with whereby the scientific community can provide inputs 
to improve management and conservation of wildlife corridors. 
Apart from that, the developmental projects failed because, the lack of local people’s participation 
as many projects were designed and implemented without prior or proper consultation or 
cooperation with the local people (Isager et al. 2002). Few studies have highlighted the role and 
necessity of people participation in forest conservation and wildlife management (Melkani 2001, 
Kurian 2002, Jackson et al. 2003, Samraksan Trust 2006). They are the close observer and have 
awareness about wildlife with immense knowledge regarding various traditional and potential 
guarding measures for their effectiveness in reducing human-wildlife conflicts (Jackson et al. 
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2003). It could be achieved only through building strong relationship with local community to 
protect the forest. This will bring local people and forest managers in a single platform to work 
together by using indigenous knowledge in the forest management. This will provide strong 
foundation to the concept of ‘community based conservation’ (Lawrence 2000, Fikret 2003). 
National Forest Policy (1988), clearly states that management of forest resources in India should 
include the active involvement of local people. Active participation of local people should be 
ensured at the implementation stage as well as at the primary stages of any decision making with 
respect to forest management and biodiversity conservation (Bahuguna et al. 1994). Otherwise 
one way forestry policy decisions by FD, which ignore livelihood resources of forest dependents 
often anger local people, leading the villagers to vent their disapproval through destructive actions 
on the forests (Gunatilleke et al. 1993). 
Over all, debate over the efficacy of corridors typically focuses on systems in which forest patches 
are surrounded by disturbed, early-successional, or human-dominated landscapes (Tewskbury et 
al. 2002). But so far, many research works on corridors have been done independently either on 
species/ community specific, or only on ecological aspects or only on sociological aspects or only 
on GIS aspects of wildlife corridors (Sukumar 1990, Williams et al. 2001, Ramkumar et al. 2002, 
Haddad et al. 2003, Ravan et al. 2005). Efforts have not been made to address and understand the 
present socio-ecological dimensions in and around the wildlife corridors such as ecological status 
(habitat quality and functional status) of the fragmented forest matrix, level of human dependency 
and their conservation attitudes. The interventions made through this line of research will not only 
improve the wildlife corridors as part of the restoration but also maintain ecological process and 
reduce the human-wildlife conflict. As recommended by WTI, one of the leading conservation 
organizations India, it is necessary to have site-specific ‘Conservation Action Plan Outlines’ for 
each corridor and working with the State Forest Departments to secure habitats to mitigate human-
wildlife conflict (Menon et al. 2005).  
Research gaps 
As the review reveals, so far the studies in BRT or elsewhere in India, have not been successful in 
providing a complete picture of the issues related to functionality and conservation of wildlife 
corridors with reference to historical land-use land-cover changes, habitat quality, functional status 
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(wildlife movement) and human-wildlife conflict as well as mitigation measures in human-
dominated forest landscapes. The studies by Bennet (1994) and Ramkumar (2002) assessed the 
floristic composition of the corridors. Haddad (2003) attempted to see the corridor use by diverse 
taxa. Sukumar (1990) looked at seasonal migration of elephants and few other studies looked at 
the structural aspects of corridors (Soule and Giplin 1991, Andreassen et al. 1996, Hilty 2001). 
Since these studies did not address the functional aspects of corridor in human-dominated forest 
landscape, it is crucial to evaluate the wildlife corridors with reference to its function and user 
types (Beier and Loe 1992). The above studies dealt with wildlife corridors from the point of 
wildlife, plants or forest dependents independent of each other and have not looked at addressing 
the HWC. Therefore the studies need to look at the issue through an interdisciplinary perspective 
to generate a holistic understanding by establishing site specific conservation strategies. 
Research goal 
My study was attempted to provide a rigorous integrated perspective on conservation of wildlife 
corridors and adjacent wildlife habitats. It will be focusing on identifying the issues from 
ecological, economic and sociological aspects of the wildlife corridors in Mysore-Nilgiri 
landscape of the Western Ghats. Through interdisciplinary approach my study has evaluated the 
issues related to habitat quality, functional status and people dependency in and around the 
corridors and also to facilitate forest dependents and dwellers to take active participation in forest 
management efforts towards wildlife corridors conservation. This could be used to generate some 
site specific, action oriented recommendations useful for academicians, policy makers, forest 
managers and also for local people for the sustainable management of wildlife corridors. 
Overall, I have framed four main research objectives, (a) Assessing habitat quality of forest-
corridor landscape through Geospatial tools in BRT tiger reserve, (b) Assessing the plant 
community structure in the forest-corridor landscape of BRT tiger reserve, (c) Diversity and 
occurrence of large mammal species in the forest-corridor landscape of BRT tiger reserve, and (d) 
Socio-ecological dimensions of human-wildlife conflict: causes, consequences and community 
responses in forest-corridor landscape of BRT tiger reserve.  
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Chapter 2:  
Assessing habitat quality of forest-corridor landscape through 
Geospatial tools in BRT tiger reserve 
Introduction 
Most wildlife and wildlife habitats are extremely threatened due to increasing demands on forest 
land and forest resources by burgeoning human population (Hegde et al. 1996, Murali et al. 1996, 
Cardillo et al. 2004, Fonkwo et al. 2011). Urbanization, increase in human habitation, expansion 
of farmland, forest resource extraction in the wildlife habitats etc., increase biotic pressure on the 
forest, and have associated impacts on wild animals (WWF 2004, MacKenzie et al. 2011). 
Therefore, all forms of anthropogenic interactions with the environment are identified as leading 
causes of climate change, and they feedback to the environment and climate either positively or 
negatively (Nduati et al. 2013). Human-induced large scale fragmentation and degradation of 
natural forests in protected areas (PAs) as well as outside PAs either shrinks wildlife habitat or 
breaks the continuity of genetic exchanges amongst spatially isolated wildlife populations, and 
thus causes significant biodiversity loss (Hanski 1989, McNeely et al. 1995). In such conditions, 
corridors and connectivity provide an array of ecological and environmental benefits in such a way 
that corridors link passages or avenues where wide ranging animals can move safely, plants can 
propagate, genetic interchange can occur, populations can move in response to environmental 
changes and natural disasters, and threatened species can be replenished from other areas (Crooks 
and Sanjayan 2006). 
In Biligiri Rangaswamy Temple Tiger Reserve (BRT hereafter), a dry tropical forest of southern 
India, the corridors are critically important for wildlife conservation given their vital role in 
ecological processes but subjected to various kinds of threats. The anthropogenic pressure due to 
Non-Timber Forest Products (NTFP) harvest, fuelwood collection, cattle grazing and expansion 
of settlement coupled with intensive agricultural activities, encroachment and establishment of 
coffee estates inside or near the buffer zones - mostly wildlife habitats - has brought tremendous 
biotic pressure on flora and fauna of the region (Barve et al. 2005, Menon et al. 2005, Kumara et 
al. 2012). Also ill-planned infrastructure projects such as construction of roads and various types 
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of barriers in the migratory routes and also an invasive plant species Lantana camara indirectly 
affect wildlife, wildlife habitats and wildlife migration (Sundaram 2011, KETF 2012, Mallegowda 
2012). 
In a given area at a given scale, natural mechanism as well as anthropogenic mechanisms can cause 
fragmentation (Forman 1997). From conservation point of view the mechanisms causing habitat 
fragmentation are often of primary concern, especially when these mechanisms are human-induced 
(Franklin et al. 2002). According to classic view of forest fragmentation, the poor habitat quality 
was a result of breaking up of large intact vegetation type into smaller units dominated by single 
vegetation type and considered to be ecologically negative (Lord and Norton 1990, Wiens 1994). 
Since the habitat quality and quantity are considered to be the primary factors that determine the 
size and health of wildlife populations, Hall et al. (1997) defined habitat quality as ‘the ability of 
the environment to provide conditions appropriate for individual and population persistence’. 
Good quality wildlife habitat is one that can provide food, water, vegetation cover and space for 
wildlife species, where wildlife species can hide, rest, move about, and mate (Yarrow 2009). 
Therefore, to quantify and analyze the natural as well as human induced impact on wildlife 
corridors in order to reverse the process at the earliest (Meneses-Tovar 2011). Detailed high 
resolution land change maps can be very useful to study and subsequently manage this type of 
diverse, dynamic and ecologically fragile corridor and ensure its sustainability (Das et al. 2014).  
In due consideration of the present situation in BRT, monitoring ecological responses to natural or 
man-made disturbances through Normalized Difference Vegetation Index (NDVI) based change-
detection techniques can play a crucial role (Jensen 2000) to prioritize and manage corridors as 
well as the adjacent forests. Normalized Difference Vegetation Index carries valuable information 
regarding land-surface properties. Vegetation changes can be most accurately identified by image 
differencing of NDVI data (Michener and Houhoulis 1997). The time-series NDVI data have 
proven to be appropriate not only for detecting long-term land-use/ cover changes but also for 
modeling terrestrial ecosystems from the global to regional scales (Justice et al. 1985, Reed et al. 
1994). Also, the time series NDVI trend detection, either positive (“greening”) or negative 
(“browning”) can be used to identify and quantify recent changes in ecosystem properties from a 
local to global scale (Verbyla 2011, Forkel et al. 2013). Therefore, this study attempt to understand 
the changes in vegetation in terms of surface greening and browning to assess the impact of 
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disturbances, either man-made or natural, in the forest-corridor landscape through NDVI datasets 
derived from Landsat time-series imagery. The major objectives of this study are (a) to identify 
time-series trends in greening and browning in forest corridors in the study area and (b) to identify 
the drivers that are influencing the changes observed. 
Study site: Biligiri Rangaswamy Temple Tiger Reserve 
Biligiri Rangaswamy Temple Tiger Reserve (BRT) is a mountainous biodiversity rich forest 
landscape located towards east from the Western Ghats (11°43'-12°09'N and E 77°01'-77°15'). 
Further to the south, BRT is linked with Satyamanglam Tiger Reserve and Nilgiri Biosphere 
Reserve (11°36'-12°00'N and 76°00'-77°15'E). On the East and North-Eastern side, through 
Edeyarahalli Reserve Forest, BRT is linked with Malai Madheswara Wildlife Sanctuary (MM 
Hills), Cauvery Wildlife Sanctuary (CWS) and further to Bannerghatta National Park (BNP). The 
Tiger Reserve is approximately 50 km long north-south and 25 km wide east-west and is spread 
over an area of 540 km² (Figure 1). Historically 322.4 square kilometres of the wildlife sanctuary 
was created around the temple on 27 June 1974, and extended to 539.52 square kilometres on 14 
January 1987 (Gogi 2001). In December 2010 it was declared as a Tiger Reserve, which is the 
second Tiger Reserve in Chamarajanagar District and fifth in the Karnataka state 
(http://karnatakaforest.gov.in/english/wild_life_eco_tour/wildlife_eco_tour.htm# tigres Accessed 
on: 25-07-2013). 
The altitude of BRT ranges from 600 m to 1800 m and the temperature ranges from 9°C to 16°C 
in winter and 20°C to 38°C in summer. The annual rainfall varies from 600 mm at the foothills to 
3000 mm on the higher elevations. The span of altitude, temperature and rainfall makes the area 
highly heterogeneous, and supports diverse flora and fauna distributed in a wide range of habitat 
types (Ganeshaiah et al. 1998). The greater proportion of BRT and its corridor landscape is covered 
by deciduous and scrub forests. Other forest types are evergreen forests, high altitude grasslands 
and shola forests. The forests harbor more than 1000 species of flowering plants showing a close 
affinity to the Western Ghats (Kammathy et al. 1967, Ramesh 1989). The BRT forest is home to 
34 Bengal tiger, 254 species of birds and 30 species of mammals (Srinivasa et al. 1997, Srinivasan 
2006, Kumara et al. 2012). Out of the 30 species, 14 are globally threatened species, especially 
IUCN red listed mammals such as Asian elephant (Elephas maximus), Bengal tiger (Panthera 
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tigris), Indian leopard (Panthera pardus) and Indian wild dog (Cuon alpinus) (CEPF Report 2007, 
www.iucnredlist.org Accessed on: 10-01-2010). 
In the years succeeding the declaration of the BRT as a Sanctuary in 1974, shifting cultivation and 
hunting was banned. This led to establishment of podus or settlements of 10 to 60 households by the 
forest department on the periphery of the forest to accommodate native tribal people, the Soligas, 
who have been evicted from different parts of the forest (Mandal et al. 2010) and settled in these 
podus. At present, approximately 6,000 Soliga tribal people live in 64 settlements of BRT. The forest 
fringe communities comprise both Soligas and other communities, where Soligas can access these 
forests mainly for fuelwood, fodder and Non-Timber Forest Products (NTFP) (Setty 2004). Though, 
legally speaking, other communities are not allowed to harvest NTFP, but they are known to collect 
fuelwood and graze their cattle (Paramesha 2012). 
 
Figure 2.1. Forest types and human settlements in the BRT tiger reserve, Western Ghats. 
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Wildlife corridors in Biligiri Rangaswamy Temple Tiger Reserve 
 
Figure 2.2. Matrix of forests, wildlife corridors, dependent villages, farmland and road network 
in BRT tiger reserve. 
1. Edeyarahalli-Doddasampige Corridor 
The elephant range (regular elephant habitat) to the east of BRT has been divided by a long strip 
of fields and villages, extending south from Kollegal to the Tibetan settlement at Bylore for a 
distance of approximately 40 to 50 km (Figure 2.2). This strip cut-off the BRT forest from 
Ramapuram range forest of Kollegal division. Only a narrow corridor, Edeyarahalli-
Doddasampige Corridor (hereafter Edeyarahalli corridor) exists between the villages of Boredoddi 
and Andipalya along with Kollegal-Sathyamangalam state highway-17A (Figure 2.2). 
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The dimension of the corridor is 0.5 km in length and 2 km in width and the geographical 
coordinates are 11°55'15'' to 11°56'15''N and 77°15'20'' to 77°15'45''E. The major land use practice 
in and around this corridor are human settlements and farming and also some fallow land as a 
result of human-wildlife conflict. Adjacent to this corridor, in 2007 approx. 35.5 acres of private 
land has been purchased from local farmers to widen the corridor by WTI (Wildlife Trust of India) 
and its international partner organization International Fund for Animal Welfare (IFAW), with 
financial support from US Fish and Wildlife Services (USFWS). Then handed over to Karnataka 
State Forest Department to augment the corridor. This was a pioneer approach in corridor 
conservation in India (Menon et al. 2005). 
2. Chamarajanagar-Talamalai corridor at Punajanur  
Chamarajanagar-Talamalai corridor at Punajanur (termed as Punjur-Kolipalya corridor in KETF 
report 2012, hereafter Punajanur corridor) is an important elephant corridor in BRT (KETF 2012), 
identified and documented during the early 1980s (Sukumar 1985). This corridor (measures about 
1.5 km in length and 1.5 km in width, located between 11°46'04'' to 11°47'00''N and 77°05'50'' to 
77°06'03''E) provides an important passage for elephants as well as other large mammals in a 
north-south direction between two tiger reserves, BRT tiger reserve of Karnataka state and 
Sathyamangalam tiger reserve of Tamil Nadu state (Figure 2.2). 
3. Chamarajanagar-Talamalai corridor at Mudalli 
To the west of the Punajanur corridor, another narrow corridor termed as Chamarajanagar-
Talamalai corridor at Mudalli (hereafter Mudalli corridor) was identified, which measures about 
1.5 km in length and 1.5 km in width and located between 11°46'20'' to 11°47'47''N and 77°02'10'' 
to 77°04'40''E. As the movement of large mammals especially elephants are constrained by the 
steep terrain to the eastern part of Punajanur corridor. Therefore, Mudalli corridor is very close to 
the periphery of the elephant range and serves as an alternative migratory route for elephants as 
well as other large mammals (Figure 2.2). 
The Chamarajanagar-Sathyamangalam national highway, NH-209 passes through both of these 
corridors, whereas the Talavadi-Mudalli state highway passes through the Mudalli corridor. A 24 
hour vehicular traffic survey revealed that an average of two vehicles per minute passed through 
 
 
21 
 
the southern corridors that connect BRT and Sathymangalam tiger reserves. In Edeyarahalli 
corridor, an average of one vehicle per minute was recorded on the state highway, SH-17A. This 
could be an additional threat to wildlife movement in the corridors (Mallegowda 2012). 
 
Methods 
1. Data collection and preparation 
The study involved a number of steps: data acquisition, data processing and data analysis and 
interpretation. The choice of satellite imagery was not only based on spatial and spectral resolution, 
but also availability and affordability for the particular season of the required years.  The earliest 
satellite images available for this purpose were from 1973. Hence, the time series study years 1973, 
2001 and 2014 were selected based on availability of quality data covering the study area. The 
data was collected in terms of both anthropogenic as well as natural variables that influence the 
changes. The analyses were carried out by using GIS software ArcMap 9.3, Idrisi Selva and 
ERDAS Imagine 9.2. 
Scanned topographical maps of scale 1:50,000 were obtained from the Survey of India. The BRT 
tiger reserve boundary, corridors and adjacent forests were digitized from the Survey of India 
toposheets. Based on field data (GPS reading), all the settlements/ villages in and around the 
corridors were mapped. Human population, livestock population and fuelwood collection data was 
attributed for each settlement/ village point. This information on individual corridor villages was 
found to be more useful as the above mentioned anthropogenic activities were limited to a radius 
of 3 km around the settlements (Murali et al. 1996, Barve et al. 2005). It also helped to understand 
the extent and relative use of forest resources by each corridor dependent village. The data used 
for this purpose was collected through (i) a questionnaire survey administered to 100 households, 
(ii) secondary data collected from respective village panchayats, and (iii) secondary data collected 
from Large-scale Adivasi Multipurpose Cooperative Societies (LAMPS). Refer research methods 
section in the fifth chapter  
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2. Change analysis 
Normalized Difference Vegetation Index (NDVI) differencing method has been used in several 
change detection studies, such as Yuan and Elvidge (1996), Hayes and Sader (2001), Vicente-
Serrano et al. (2008), Mancino et al. (2014) and Krishnaswamy et al. (unpublished). Change 
analysis was adopted from these studies and was conducted using satellite images of 1973, 2001 
and 2014. Agricultural areas and clouds were removed from the images using on-screen 
digitization masking techniques. Images of 1973 (Landsat MSS), 2001 (Landsat 7) and 2014 
(Landsat 8) were used to study the changes in the landscape through NDVI analysis over four 
decades within the PA (forest within BRT tiger reserve), corridors and also adjacent forests (forests 
outside BRT tiger reserve).  
All images used for analysis were selected from the dry season (Table 2.1) to reduce scene-to-
scene variation, which may possibly occur due to sun angle, soil moisture, atmospheric condition, 
and vegetation phenology differences (Hayes and Sader 2001). In addition to these, the change in 
the NDVI was most noticeable only during the dry season, (ii) cloud cover is more pronounced in 
the images of other seasons, which may potentially affect the change analysis process and real 
change in NDVI. Apart from that, since this region is under cloud cover for most part of the year 
and NDVI used for assessing degree of greening and browning across the years, there is a 
constrained to select imagery acquired in any one season, with minimal gap between the days of 
the year. Therefore, I feel it is better to use scenes from any single season and also keeping the 
imagery dates as close as possible across the years to facilitate comparison between the years. 
Overall, in this method I have attempted to improve upon the conventional NDVI differencing 
technique of identifying change trends by applying thresholds and computing quartiles to further 
classify the greening and browning areas as low, medium and high change categories. 
Table 2.1. Satellite data used for NDVI analysis in the forest corridor 
landscape of BRT tiger reserve. 
Image Date Resolution 
Landsat MSS 27 February 1973 60 m 
Landsat 7 03 March     2001 30 m 
Landsat 8 11 February 2014 30 m 
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The NDVI is sensitive to changes in plant canopy and provides unique change information over 
red and NIR wavebands that compose the NDVI (Coulter et al. 2003). Basically the NDVI is a 
numerical indicator range from -1 to +1 that uses the visible and near-infrared bands of the 
electromagnetic spectrum, and can be calculated as a ratio of red and NIR bands of a sensor system 
and are represented by the following equation (Rouse et al. 1974, Campbell 1987, Lillesand and 
Kiefer 2005) -   
 
where, NIR (near infrared) and Red are the pixel values of near infrared and red band of the satellite 
image respectively. The red waveband tends to be most sensitive to land cover change and exhibits 
the greatest contrast between vegetation and soil. The near-infrared waveband is sensitive to leaf 
area and structure, and facilitates detection of changes in plant health, phenology and vegetation 
cover (Hall et al. 1991). NDVI was calibrated to nullify the atmospheric effects. The detailed three-
step procedure of the analyses is given below: 
a. NDVI generation and resolution matching 
Near infrared (NIR) and red bands of Landsat MSS image from 1973 were re-sampled to 30m 
pixel size to match the pixel size of the other two Landsat images from 2001 and 2014 by using 
nearest neighbour method (Pôças et al. 2011). NDVI was calculated for each of the three years.  
b. NDVI Calibration 
Since the images were taken decades apart, there are chances of variations in atmospheric 
conditions during the image acquisition and this would potentially affect the pixel values. Even 
though NDVI is less susceptible to atmospheric effects, to reduce any possible effects these scenes 
were calibrated with each other. To do this, NDVI values were extracted from pixels which are 
unlikely to have changed in vegetation biomass over the time periods under consideration. 
For calibration, pixels were selected from deep water and relatively undisturbed interior forests, 
with the assumption that these would undergo negligible change over time (Campbell 1987, Hall 
et al. 1991, Jensen 2000). Keeping the Landsat 8 imagery of 2014 as reference, regression 
equations were computed and applied to the imagery from 2001 and 1973. 
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c. Change Analysis 
In this study, DN values were converted into TOA (top of atmosphere) reflectance using formulae 
provided by USGS (http://landsat.usgs.gov/Landsat8_Using_Product.php Accessed on: 08-10-
2014, http://landsathandbook.gsfc.nasa.gov/pdfs/Landsat7_Handbook.pdf Accessed on: 08-10-
2014, Chander et al. 2009). Normalized Difference Vegetation Index of the 2001 and 1973 
computed from TOA reflectance values are calibrated to the 2014 NDVI in order to minimize 
atmospheric effects. The calibrated NDVI images of 2001 and 1973 were then subtracted from 
NDVI of 2014 to obtain change scenes. The change in NDVI was assessed for the corridor, the 
PA, and adjacent reserve forests from 1973 to 2014. Though NDVI value ranges from -1 to +1 in 
this study the quantitative net NDVI change was defined in ‘percent change’ between the years 
(1973, 2001 and 2014) and across the landscape. Positive values in the change scenes show 
‘greening’ and negative values show ‘browning’. Only extreme changes beyond this threshold 
were considered as real change (greening/ browning). ‘No change’ thresholds were determined to 
account for the effects of atmospheric changes. For this, NDVI change values were extracted for 
the same pixels that were used for calibration. 
Quartiles were calculated for this dataset, and values falling in the range between 1st and 3rd 
quartiles were considered as 'no change'. Thresholds were applied to create ‘greening’, ‘no change’ 
and ‘browning’ classes. These classes were separated again based on quartile values. For greening, 
up to 1st quartile was considered for ‘Low Greening’, 1st – 3rd quartile as ‘Medium Greening’ 
and above 3rd quartile as ‘High Greening’. Similarly for browning, up to 1st quartile was 
considered as ‘High Browning’, 1st – 3rd quartile as ‘Medium Browning’ and above 3rd quartile 
as ‘Low Browning’. 
Results 
1. Changes in vegetation cover 
The estimation of change analysis demonstrates a significant change in the NDVI of the area of 
entire BRT, and other categories (corridors, forest within BRT and forests outside BRT) over the 
four decades. The net percent change in NDVI from 1973 to 2014 indicates that there was a drastic 
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change (browning and greening effect) in the wildlife habitat (Figure 2.3) especially in and around 
the three corridors, fringe areas and adjacent forests (Figure 2.4 and 2.5). 
At landscape level, over four decades, 0.02%, 3.2% and 65% of the BRT landscape area has 
changed to high browning, medium browning and low browning respectively. Similarly during the 
same period, 0.01% of the area shows high greening, 1.7% area shows medium greening, 18.8% 
area shows low greening and 28% forest did not show any change. Forest category wise, in terms 
of browning, high browning (0.5%) and medium browning (62.9%) was maximum in corridors 
and low browning (80.7%) was maximum in forests outside BRT. In terms of greening maximum 
high greening was found in corridors (0.07%), medium and low green was found within BRT tiger 
teserve (4.3% and 30% respectively). Thus we can infer that the entire BRT landscape was 
subjected to more browning than greening over the four decades (Figure 2.3). 
 
Figure 2.3. Percent change in NDVI with respect to browning and greening over the four 
decades across the BRT landscape; (a) entire landscape, (b) corridors, (c) forest within BRT tiger 
reserve and (d) forests outside BRT tiger reserve.  
 
 
 
26 
 
2. Drivers of change 
The visual inspection of change analysis between 1973 and 2001 map shows significant changes 
(more browning) compared to 2001-2014 due to various anthropogenic activities as well as natural 
processes that unfolded during that period.  
a. Anthropogenic drivers 
In a period of four decades Punajanur and Mudalli corridors were completely lost due to various 
anthropogenic pressures such as establishment of settlements, agricultural expansion and National 
Highway network. Near Punajanur corridor 1,000 acres of forest was cleared for settlers from 
Tamil Nadu. Similarly in Edeyarahalli corridor area also, approximately 3,000 acres forest was 
cleared for the establishment of Tibetan settlements and agricultural expansion along with road 
and electricity line network (http://www.tibetgov.net/india/settlements/kollegal.html Accessed on: 
24-12-2010). Apart from that, BRT tiger reserve experienced some amount of human-induced fire 
during this period. These activities were the major possible factors for the wildlife habitat 
destruction adjacent to the corridor (Figure 2.4 and 2.5).  
 
Figure 2.4. Change analysis shows the NDVI changes in BRT tiger reserve and adjacent forests 
from 1973-2001, 2001-2014 and 1973-2014. 
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Figure 2.5. NDVI maps of the BRT landscape and the surrounding Edeyarahalli, Punajanur and 
Mudalli corridors in 1973, 2001 and 2014. 
b. Natural drivers 
The natural process might have been responsible for the negative trend in NDVI over the years. 
As part of natural drivers, self thinning (personal observation) and dieback (e.g., mistletoe 
infestation on amla (Indian gooseberry) trees) could have caused negative impacts (death of adult 
trees) on some plant species and further to vegetation structure in BRT forest. The change analysis 
between 2001 and 2014 shows that most of the greening (positive trend in NDVI) was found in 
the core area (moist forest) rather than the fringe area (scrub forest) of the reserve due to the rapid 
spread of an invasive plant species, Lantana camara (Figure 2.6). 
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Figure 2.6. Lantana camara spread in BRT tiger reserve over a period of one decade. Map 
source: Hiremath and Sundaram 2014. Reproduced with permission from authors).  
3. Measuring and mapping of anthropogenic pressures 
The variables which are used to assess the anthropogenic pressure in and around the corridors were 
human population (individuals per household), livestock population (individuals per household), 
NTFP collection and fuelwood collection (annual income per household). The change analysis of 
my study (Figure 2.7a) indicates more or less similar result that of the figure 2.7b, the ‘composite 
threat index’ map of BRT developed by Barve et al. (2005). Additionally Barve et al. (2005) 
included information on road networks and accessibility. Similarly MacKenzie et al. (2011) also 
utilized the ‘number of stems harvested’ as a variable to assess the anthropogenic disturbance in 
Uganda’s Kibale national park. 
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Figure 2.7.  Map (a): NDVI change, settlements and road networks in BRT landscape. Map (b): 
Composite Threat Index map of BRT tiger reserve. (Map (b) source: Barve et al. 2005. 
Reproduced with permission from authors). 
In terms of resource extraction, density of humans as well as livestock population there is not much 
variation among these variables between the corridors (Figure 2.8 and 2.9). The Welch’s F Test 
ANOVA result shows that, there is no significant difference among the corridors in terms of human 
population (F=1.433, p=0.2464) as well as livestock population (F=1.27, p=0.2878). In terms of 
forest resource collection also, there is no significant difference in fuelwood collection (F=1.209, 
p=0.3056) as well as NTFP collection (F=0.4541, p=0.6396) between the corridors.  
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Figure 2.8. Mean (+se) number of human and livestock population per household between 
three corridors of BRT landscape. (n=31, 39 and 30 households from Punajanur corridor, 
Mudalli corridor and Edeyarahalli corridor respectively). 
  
Figure 2.9. Mean (+se) annual income per household in INR (1 USD=60 INR, date 15 July 2014) 
from fuelwood collection and NTFP (Non-Timber Forest Products) collection between three 
corridors of BRT landscape.  (n=31, 39 and 30 households from Punajanur corridor, Mudalli 
corridor and Edeyarahalli corridor respectively). 
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Human population, livestock population and extent of fuelwood collection at village level were 
mapped to understand the relative disturbance level between the corridors (Figure 2.10). Non-
Timber Forest Products (NTFP) collection information was not mapped, because in 2007 the forest 
department banned NTFP collection in BRT tiger reserve for commercial purpose. People are still 
known to collect NTFP at minor scale only for domestic consumption which contributes to 
approximately 3% of their total income (Sandemose 2009). 
 
Figure 2.10. Dependence on corridors by local people in BRT landscape. (a) Human population 
per village, (b) livestock population per village, and (c) fuelwood collection per village per day 
(in kgs). In each class, the range is given in the bracket next to the circle and the size of the 
circle indicates the magnitude of the respective classes. 
Discussion 
Over the four decades between 1973 and 2014 drastic changes could be seen not only in terms of 
LULC (land use and land cover) but also in NDVI across the BRT landscape due to various factors. 
The time series NDVI analysis of images drawn from the years 1973, 2001 and 2014 shows an 
obvious change, with NDVI being higher in earlier years. The NDVI for 1973 is higher compared 
to that for 2001, which, in turn, is higher than in 2014. 
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The NDVI change shows that, most of the fringe and corridor areas are highly degraded and some 
part of wildlife habitat was lost over the years due to anthropogenic pressure (Figure 2.4 and 2.5). 
The corridor landscape experienced rapid population growth and increased permanent settlement 
resulting in increased demand for NTFP, fuelwood and livestock grazing in the wildlife habitat. 
Apart from that, large-scale farming and infrastructure development also increased over the years. 
These factors might have reduced the extent and the quality of wildlife habitat (Stow et al. 2004, 
Jones et al. 2012). Similar results were found in the ‘composite threat index’ map (Figure 2.7b) 
developed by Barve et al. (2005) for BRT tiger reserve. This indicates that the change processes 
are complex, involving multiple driving factors such as socio-economic changes, high population 
growth, cultural beliefs, historical forest management practices and government policies. These 
factors are not only location specific and context dependent but also temporally dynamic (Nduati 
et al. 2013). 
Over the four decades in BRT landscape, NDVI increased in the core area of the forest and reduced 
in the fringe areas (Figure 2.5). This could be due to rapid Lantana camara spread, drought and 
forest fire. Hiremath and Sundaram (2014) also show that, in a decade Lantana camara density 
increased enormously in BRT (occurred in 81% of plots in 2007 and 41% of plots in 1997) and 
relatively more Lantana camara spread was found in moist deciduous forest compared to scrub 
(Figure 2.6). This could be one of the reasons for an increase in NDVI in the core area of BRT 
forest, mainly in the moist deciduous type. Contrastingly, during the same years the NDVI 
decreased in scrub forest mainly due to consecutive drought years from 2001 to 2005 (Javeed et 
al. 2009, Ticktin et al. 2012) and could be a result of repeated forest fires. According to Goetz et 
al. (2005) fire is also one of the responsible factor for tree decline and habitat change and further 
to negative trend in NDVI. 
In the context of BRT tiger reserve, forest fire management practices have changed over the 
decades because of strict fire control measures have been introduced in BRT tiger reserve 
following PA management guidelines. In the past as part of shifting cultivation and NTFP harvest, 
ground fire was used by the forest dwellers. The historical fire regimes could have not only 
maintained the grass growth better but also suppressed the invasive weeds such as Lantana camara 
and Chromolaena odorata (Hiremath and Sundaram 2005). But in the present situation, the altered 
fire regime could have impact on forests at multiple spatial scales and possibly led to forest 
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degradation and increasing susceptibility to invasion by Lantana camara (Hiremath and Sundaram 
2005). The spread and biomass quantity of Lantana camara has gone beyond the management 
through ground fire.  
Apart from that, the vegetation type is also a decisive factor in forest fire. Tropical dry deciduous 
forests are more susceptible to fire due to a long dry season. The presence of significant amount 
of flammable material such as undergrowth of Lantana camara coupled with gusty winds could 
greatly enhance the intensity and extent of fire ending up in canopy fire. This could have led to 
loss of more adult trees and native understory plant community largely dominated by the grasses 
and shrubs. With more than 65% tropical dry deciduous forest and 80% Lantana camara cover, 
BRT tiger reserve has experienced frequent forest fires and vigorous Lantana camara spread over 
the years. As reported in Krause and Goldammer (2007) and Sundaram (2011) both these factors 
(fire and Lantana camara) are responsible for change in vegetation structure, species composition 
and forest dynamics. Forest fires could also have a possible impact on ecological diversity of the 
forests (decline in tree cover and habitat change) leading to lack of ecological niches (Narendran 
2001). Thus, these factors could be further responsible for NDVI changes either positively or 
negatively in BRT and adjacent forests over the years.  
For economically poor and forest dependent indigenous people like Soligas as well as a few other 
non-Soligas, NTFPs, fodder for livestock, fuelwood and timber requirement for domestic purpose 
were the most wanted and more extracted resources. This can be noticed in figures 2.8 and 2.9 (at 
the household level) and in figure 2.10 (at the village level). Livestock holding is a sign of wealth 
and is also an alternative income generation activity of the household. This will help them cope 
with the vulnerability during adverse conditions. According to Forest Department there are nearly 
40,000 individuals of livestock, which graze in and around BRT and create severe pressure on the 
forest (Gogi 2001). This may lead to competition between livestock and wild herbivores for 
grazing, and reduce the abundance of wild prey for carnivore animals (Woodroffe et al. 2005). 
Apart from that, cattle may carry the risk of transmitting diseases to wild animals. They are also 
easy prey for wild carnivores due to their little anti-predator behavior. These factors may cause 
conflict between local people and forest managers (MacKenzie et al. 2011). 
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The conservation of wild animals is directly related to the conservation of vegetation but in the 
Indian scenario habitat conservation has not gained much importance compared to individual 
charismatic animal conservation. As a species elephant receives the highest protection from 
wildlife protection laws but the land over which it ranges does not have a similar level of protection 
(http://www.downtoearth.org.in/content/elephant-conservation-not-exactly-anybody-s-priority 
Accessed on: 01-03-2014).  
Uncertainties, Errors, and Accuracies 
The chances of uncertainty and error in remotely sensed data are heightened when analyses are 
performed without carrying out atmospheric correction, but we have taken care of that by 
converting DN to at-satellite reflectance (Huang et al. 2001). Apart from that, NDVI computed 
from at-satellite reflectance images from different dates were normalized using regression method, 
thereby minimizing the errors due to atmospheric effects and sensor differences. In addition to 
this, errors were also minimized by selecting imageries with minimum cloud cover, and the small 
amount of cloud present was masked-out by manual digitizing. Since the NDVI differencing 
method used in this study presents changes in NDVI derived from satellite imagery of different 
historical dates, there is no prediction error involved here. Overall, I have taken care to avoid 
chances of uncertainty and error at every stage of the NDVI differencing method in this study. 
Conclusions 
Increasing anthropogenic pressure (human habitation, resource extraction, cattle grazing and forest 
fires) coupled with drought and invasion by Lantana camara has modified the corridors and adjacent 
forest in BRT landscape over the years. Over four decades, 0.02%, 3.22% and 64.97% of the BRT 
landscape area has changed to high browning, medium browning and low browning, respectively. 
Similarly during the same period, 0.01% of the area shows high greening, 1.72% area shows medium 
greening, 18.83% area shows low greening and 28% forest did not show any change. In the process, 
the significant amount of vegetation cover has been lost at a faster rate. Since vegetation structure is 
very important in shaping animal species assemblages, the models based on NDVI could play an 
important role in wildlife and forest conservation especially in the case of forest, which is invaded 
by alien plant species such as Lantana camara. Therefore, the long-term NDVI based time series 
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remote sensing approach, serves as an effective tool for detecting landscape change. For places 
such as BRT and similar protected areas in Western Ghats, this approach could be used annually 
for long-term monitoring of the wildlife habitat particularly in and around corridor landscape to 
prioritize critical areas for conservation and management of wildlife. 
My study has highlighted some ecologically important but degraded areas and the possible drivers 
for degradation in and around the corridor landscape of the BRT tiger reserve. This spatial 
information will be useful to the forest managers to take a site-specific adaptive conservation 
measure to rejuvenate the functionality of the wildlife corridor at local scale. Without locale specific 
spatial information and analysis about the changes and the drivers, it is not easy to manage the 
landscape effectively, especially in mitigating the anthropogenic activities that lead to habitat 
modification and degradation (Liu et al. 2004). This approach could be used in two ways, firstly to 
identify areas that are already in a critical state and secondly to predict spatially where the drivers 
could threaten the quality of habitat in future. Updated and accurate change detection highlighted 
in the study will not only be useful to make appropriate decision, influence appropriate policies 
but also to initiate action-oriented conservation planning such as restoration of green cover in 
degraded areas to facilitate safe wildlife migration, minimize the human wildlife conflict and, thus, 
conserve biodiversity across the larger landscape such as Western Ghats. 
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Chapter 3:  
Assessing the plant community structure in the forest-corridor 
landscape of BRT tiger reserve 
Introduction 
Vegetation cover is a major constituent of land that supports terrestrial plants, animals and human 
beings for their sustenance and existence (Nduati et al. 2013), however, greatly threatened due to 
multiple anthropogenic activities, such as – over exploitation and illegal extraction of forest 
resource, cultivation of forest land for crop production, establishment of coffee and tea plantations 
along with human habitation (Jha and Singh 1990, Hegde et al. 1996, Murali et al. 1996, Laurance 
et al. 1998, Geist and Lambin 2002, Sagar and Singh 2004, Menon et al. 2005, MacKenzie et al. 
2011, Sassen and Sheil 2013). Apart from that, the unplanned developmental activities such as- 
roads-highways and railways networks, power channels, mining and quarrying, dams and hydro-
electric power projects in and around protected areas are exerting enormous pressure on the 
wildlife and their habitats (WWF 2004, Bennet and Saunders 2010, Laurance et al. 2009, Laurance 
2010). 
Western Ghats, the biodiversity hotspot of southern India is highly fragmented due to various kinds 
of anthropogenic activities especially plantations, farming, dams, road networks etc. (Menon and 
Bawa 1997, Umapathy and Kumar 2003, Muthuramkumar et al. 2006). Habitat fragmentation 
cause biodiversity erosion through three interrelated processes, (1) reduction in the total amount 
of the original vegetation, (2) subdivision of the remaining vegetation into fragments and patches, 
(3) introduction of new forms of land-use to replace the vegetation which was lost (Tabarelli et al. 
1999, Bennett and Saunders 2010). Apart from that, habitat fragmentation considered to be a 
leading cause of plant extinction by affecting ecological processes such as, animal migration, seed 
dispersal and plants propagation, genetic interchange, replenishment of threatened species and 
population movement in response to environmental changes as well as natural disasters (Levey et 
al. 2005, Crooks and Sanjayan 2006, Bruna et al. 2009). Addition to these, deforestation, forest 
fragmentation and habitat degradation due to various anthropogenic disturbances provides space 
for invasion of exotic species such as Lantana camara and subsequently affect the native plant 
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community (Tilman et al. 1994, Laurance et al. 1998, Muthuramkumar et al. 2005, Raghubanshi 
and Tripathi 2009, Sharma and Raghubanshi 2010, Sundaram 2012). 
In a mosaic of fragmented landscape, corridors are essential for the persistence of metapopulations 
of plants and animals (van Dorp et al. 1997, Laurance et al. 1998, Bennett and Saunders 2010). 
According to metapopulation theory and metacommunity theory, small populations are vulnerable 
to local extinction, but a species has a greater likelihood of persistence if local populations 
interconnected by occasional movements of individuals among them through corridors and 
connectivity (Hanski 1998, Hilty et al. 2006). Studies also showed that, the corridors and 
connected patches increases species and favor the movement of plants, butterflies and birds 
compared to unconnected patches (Tabarelli et.al. 1999, Tewksbury et al. 2002, Damschen et al. 
2006). However, corridors being typically narrow with high edge-to-area ratios they are not 
expected to be highly suitable habitat for other purposes such as breeding of animals, facilitate 
movement of animals and plant propagules (Haddad and Tewksbury 2006).  
The diversity and status of native animal species is directly linked to native vegetation and 
vegetation will support different sets of species (Andrén 1994, Kerr and Deguise 2004, Sabo et al. 
2005) unless the changes in the physical environment of the vegetation such as livestock grazing 
and species invasion (Hobbs 2001, Spooner et al. 2002). It is important to study the species 
composition of native vegetation in the corridor as they provide food, cover where wildlife species 
can hide, rest, move about, and mate (Beier and Loe 1992, Yarrow 2009).  
Given their vital role in ecological process and wildlife conservation, three wildlife corridors have 
been identified in Biligiri Rangaswamy Temple Tiger Reserve (BRT hereafter) by Wildlife Trust 
of India (Menon et al. 2005). They are - (1) Edeyarahalli-Doddasampige corridor, (2) 
Chamarajanagar-Talamalai corridor at Punajanur and (3) Chamarajanagar-Talamalai corridor at 
Mudalli.  The Edeyarahalli-Doddasampige corridor (Edeyarahalli corridor hereafter) is linked 
with Kollegal Reserve Forest and further to Cauvery wildlife sanctuary. The Chamarajanagar-
Talamalai at Punajanur corridor (Punajanur Corridor hereafter) and Chamarajanagar-Talamalai 
at Mudalli corridor (Mudalli Corridor hereafter) linked with Sathyamangalam Tiger Reserve and 
further to Nilgiri Biosphere Reserve.  
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The corridors and adjacent forests in BRT are severely disrupted and degraded due to the multiple 
anthropogenic activities such as expansion of human settlements and encroachment for farming, 
granite quarrying, cattle grazing, fuelwood cutting, roads and various other anthropogenic 
activities over time (Barve et al. 2005, Menon et al. 2005). Government of India and Karnataka 
State Government allowed clearing of about 3000 acres of forest land in 1974 to establish refugee 
camp for Tibetan refugees in Dhondenling which is comes under Edeyarahalli-Doddasampige 
corridor landscape http://www.centraltibetanreliefcommittee.org/settlements/india/south/ 
dhondenling.html Accessed on: 24-12-2010). Likewise approximately thousand acres of 
Punajanur state forest land was cleared for settlers in 1960 in the southern Mudalli and Punajanur 
corridor landscape (per.com. local people). Therefore, it is crucial to understand the vegetation 
structure in the corridor landscape with reference to habitat quality and anthropogenic disturbances 
where plants, people and animals interacting each other in a matrix for their sustenance (Sukumar 
1990, Hashimoto et al. 1999).  This will help us to identify the set of native plant species not only 
to restore the corridors for long-term management for safe wildlife movements, but also to meet 
the demand of forest dependent communities (van Dorp 1997, Bond 2003). 
My study was mainly focused assessing the vegetation structure and habitat quality in the corridors 
compared to adjacent forest areas, with reference to functional connectivity and a few important 
habitat characteristics. To understand this, the following questions were asked to address in this 
chapter:  
1. Does plant community structure vary across the forest-corridor area? 
2. Do factors such as invasive plant (Lantana camara) cover, cattle grazing and fuelwood 
collection influence the plant community structure in the forest-corridor area?  
 
Methods 
Study Area:  
Biligiri Rangaswamy Temple Tiger Reserve 
Biligiri Rangaswamy Temple Tiger Reserve (BRT hereafter), part of Mysore-Nilgiri Corridor 
landscape, located in between Eastern and Western Ghats (N 11°43' - 12°09' and E 77°01' 77°15'). 
Southern side of BRT is connected with Nilgiri Biosphere Reserve (11°36' - 12°00'N and 76°00' - 
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77°15'E) through Sathyamanglam forest (yet another Tiger Reserve declared in March 2013) that 
encompasses two other tiger reserves- Bandipur and Nagarahole. On the east and north-eastern 
side, through Edeyarahalli Reserve Forest, BRT is linked with Malai Madheswara Wildlife 
Sanctuary (MM Hills), Cauvery Wildlife Sanctuary (CWS) and further to Bannerghatta National 
Park (BNP). The Tiger Reserve is approximately 35 km long (north to south) and 15 km wide (east 
to west) spreading over an area of 540 km² (Figure 3.1).  
Biligiri Rangaswamy Temple Tiger Reserve being located in the southern part of Deccan plateau 
the lowest elevation starts from 600m while the highest elevation is about 1800m. Temperature 
ranges between is 9°C to 16°C in winter and 20°C to 38°C in summer season. Total annual rainfall 
is about 600mm at foot hills while the forests at higher elevation receive 3000mm. Rainfall is 
distributed across two monsoon seasons – south-west and north-east monsoon while heavy thunder 
showers are experienced during summer months.  
The span of altitude, temperature and rainfall makes the area highly heterogeneous and support 
diverse flora and fauna in view of the various habitat types supported (Ganeshaiah et al. 1998). 
Larger part of BRT and adjacent corridor landscape are covered by deciduous and scrub forests 
(89%). The dry forest vegetation in BRT could be referred to Anogeissus - Chloroxylon – Albizia; 
Anogeissus - Pterocarpus - Terminalia spp.; Anogeissus - Tectona – Terminalia series as classified 
by Pascal and Ramesh (1996). Though by coverage evergreen forests, high altitude grasslands and 
shola forests (Table 3.1) are smaller, their plant species diversity, composition are unique and the 
forest supposed to be relict phytogeographically (Ramesh 1989). The forests harbors more than 
800 species of flowering plants belong to 446 genera and 123 families. Floristically closer to 
Western Ghats (Kammathy et al. 1967, Ramesh 1989), though it has diverse floristic elements 
from Eastern Ghats (Blatter 1908, Barnes 1944, Razi 1950). Floristic uniqueness could also be 
perceived form the new plant species described from BRT such as Barleria moorisiana 
(Acanthaceae), Arisaema barnesiana (Araceae) from the dry forests. 
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Figure 3.1. Location of BRT tiger reserve in the Western Ghats showing vegetation types and 
human settlements.  
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Biligiri Rangaswamy Temple Tiger Reserve is also rich in economically important plants ranging 
from timber, herbals, in addition to number of plants that provides subsistence resources to Soliga, 
the indigenous community. Soliga, being a hunter-gatherer community practiced shifting farming, 
use more than 150 wild plants that includes about 70 medicinal and 8 tuberous plants largely of 
Dioscorea species. Around 20 species of plants that includes Acacias are used as greens 
(Hosagouder and Henry 1993, Sudarshan et al. 1993). Many of the plants are closely linked with 
their culture (Khare 2007).     
The Forest fringe communities’ comprises both Soligas and non-Soligas. After declaration of BRT 
as a Wildlife Sanctuary in 1974, the shifting cultivation and hunting was banned. This led to 
establishment of most of the podus or colonies of 10 to 60 households by forest department on the 
periphery of the forest to settle the Soligas (Mandal et al. 2010). At present approximately 6,000 
Soliga tribal people live in 64 settlements of BRT, particularly, in and around the corridor 
landscape is inhabited by Soligas as well as non-Soligas in 18 settlements along with mosaic of 
Table 3.1. Forest and vegetation types in BRT tiger reserve. 
Forest type 
% 
cover 
Average 
annual 
rainfall (mm) 
Altitudinal 
range (m asal) 
Canopy 
height (m) 
Characteristic species 
Scrub-savanna 28.2 898 600-800 
 
4-6 
 
Acacia chundra 
Diospyros melanoxylon 
Chloroxylon swietenia 
 
Dry deciduous  
forest 
36.1 1168 800-1100 
 
8-12 
 
Anogeissus latifolia 
Terminalia crenulata 
Grewia tilaefolia 
 
Moist deciduous  
forest 
25.0 1438 1100-1400 
 
15-20 
 
Pterocarpus marsupium 
Syzygium cuminii 
Terminalia bellirica 
 
Evergreen forest 6.5 1750 >1400 
 
20-25 
 
Persea macrantha 
Litsea deccanensis 
Elaeocarpus tuberculatus 
 
Shola forest 4.2 1750 >1400 
 
12-18 
 
Memecylon umbellatum 
Cinnamomum zeylanicum 
Elaeocarpus serratus 
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extensive farmlands. These inhabitants largely depend on the forests for fuelwood, fodder and 
Non-Timber Forest Products (NTFPs). Soligas access the BRT forests mainly for fuelwood, fodder 
and NTFPs (Setty 2004). Villagers who live in the forest fringe villages harvest NTFPs, fuelwood 
and graze cattle. More than ten products are collected as NTFPs from plants at BRT such as amla 
from Phyllanthus emblica and P.indofischeri, Soap berries from Sapindus laurifolius and 
S.emarginata, Soap nut from Acacia sinuata, Kalpaase/ foliose lichens of several species, gums 
and resins from several plant species and also leafy broomsticks from Phoenix spp.    
Field Methods for data collection  
The vegetation study was carried out in the 39 sampling blocks (2x2km in size) which were 
established to do survey of animal signs seasonally (Figure 3.2). These blocks were established 
along the fringes of the forest and corridors as they are the major ‘zone of interaction’. Stratified 
regular sampling design was employed to assess the vegetation structure in the forest-corridor 
landscape. 
 
Figure 3.2. Sampling blocks and survey design for vegetation study in the forest-corridor 
landscape of BRT. Sampling blocks within the circle are in corridor area (CA) but devoid of 
corridor blocks which are black in color. Sampling blocks outside the circles are categorized as 
non-corridor area (NCA).  
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The stratification was made as corridors (C), corridor area (CA) and non-corridor area (NCA). Out 
of total 39 sampling blocks in the forest-corridor landscape, three blocks falls in the corridors, 16 
falls under CA and 20 falls under NCA (along the boundary). Vegetation was sampled in all the 
three categories; Corridors (C), Corridors area (CA) and non-corridors area (NCA).  
Totally 116 tree transects, 232 shrub/sapling plots and 928 herb/seedling plots were marked.  Out 
of 116 transects, 12 transects falls in the corridors, 64 transects comes under corridor area (CA) 
and 40 transects comes under non-corridors area (NCA). Refer table 3.2. 
Table 3.2. Number of vegetation plots of different sizes across the forest-
corridor landscape. 
Location category 
Tree transects 
(10x100m) 
Shrub/Sapling 
plots (10x10) 
Herb/Seedling 
plots (1x1m) 
Corridors 
CA 
NCA 
12 24 096 
64 128 512 
40 80 320 
Total 116 232 928 
 
In one 2x2km sampling block, there were two belt transects per search trial (10x100m) were laid 
to enumerate the trees. Within that, at both the ends of each belt transect, two 10x10m plots were 
marked to enumerate the shrubs and saplings. Following this within the shrub plot four 1x1m plots 
were marked to the herbs and seedlings. In one 2x2km sampling block totally 4 belt transects 
(10x100m) were marked for tree enumeration, 8 plots (10x10m) were marked to enumerate shrubs 
and saplings and 32 plots (1x1m) were marked to document the species density, diversity and 
richness of the herbs and seedlings (Figure 3.2). Each transects were marked with red ribbons for 
identification as well as future study purpose if needed. The GPS readings were recorded at the 
center of the each sampling block.  
The shape and size of sampling units  
My study was focused on assessing the habitat quality through vegetation sampling by looking at 
the plants of different life forms; herbs, shrubs and trees. Therefore, we used a series of nested 
quadrates of different sizes, tree plots (10x100m), shrub plots (10x10m) and herb plots (1x1m). 
The quadrate sizes for different types of vegetation were adopted based on Cain and Castro (1959), 
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Sutherland (1996) and Barbour et al. (1999). According to Shmida (1984) 0.1 ha is convenient 
sampling size for vegetation sampling in terms of both theoretical as well as practical reasons. This 
is because, in the larger area (generally >0.1) it will be harder to find similar environmental 
characteristics due to less homogeneity and different habitats. After all, the choice of size and 
shape of the sampling quadrate is more for practical reasons than scientific reasons 
(http://oregonstate.edu/instruction/bot440/wilsomar/Content/HTM-perarea.htm Accessed on: 10-
06-2014). 
The quantitative vegetation data collected on the variables include density and richness of native 
plant species along with information on Lantana camara cover and grass cover in the transect. The 
information on fuelwood collection and intensity of cattle grazing was recorded from each transect 
to estimate the anthropogenic disturbances. The sampling was carried out in the month of October, 
which was the peak wet season in the study area. This is because; during wet season the chances 
are more to get most of the herbaceous plants species as well as woody plants seedlings of the 
study area. 
Vegetation enumeration 
In 10x100m transect all stems >5cm DBH (diameter at breast height - at 130 cm) were enumerated. 
The DBH of the individual stems were measured for all the species found in transects by using 
calibrated DBH tape and the height was measured through visual approximation (Sutherland 
1996). For most of the species, botanical names and family names were identified and recorded in 
the field itself. The number of cut stems were also counted in the vegetation transects to estimate 
fuelwood collection. In 10x10m plots all the shrubs whose DBH falls between >1cm and <5cm 
were counted and named. Finally, in the 1x1m plots all the herbaceous plants (whose stem size is 
<1cm) were counted and named. For unidentified plant species, the specimen samples were 
collected for herbarium preparation and identification was done in the laboratory by using ‘Flora 
of the Presidency of Madras’ (Gamble 1935).  
For grass species the percentage of cover per unit area was calculated through visual estimation 
rather than counting individual. Apart from that, the percentage of invasive species Lantana 
camara cover per plot was also recorded through visual estimation at the time of study period 
(Sutherland 1996). Visual estimation is fast, requires no specialized equipment, and can be adapted 
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to plants of various growth forms (http://oregonstate.edu/instruction/bot440/wilsomar/Content/ 
HTM- perarea.htm  Accessed on: 10-01-2010). 
Data analysis 
Vegetation structure in the forest-corridor landscape 
To examine the differences in the vegetation structure across the corridor landscape, I computed 
species richness, Shannon’s diversity index H, and Evenness, J. The community variables values 
were calculated separately for the landscape level (which included all plots) and also at the level 
of individual forest category (corridors, CA and NCA, which includes plots corresponding to each 
category). Species accumulation curves were plotted at the landscape level for all life form classes 
of the plants; trees, shrubs/ saplings and herbs/ seedlings. In addition to this, species Importance 
Value Index (IVI), Bray-Curtis dissimilarity index and tree size-class distribution were examined 
at the entire landscape level and separately for each category. 
Shannon’s diversity index, H’ was calculated as 
                                     
Where: 
 
To calculate H’, need to determine the proportion of each species in the community, pi and the log 
of each pi. Next, multiply each pi times logₑ pi and sum of the results for all species from species 
1 to species S, where S=the number of species in the community that is:  
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Since this sum will be a negative number, the Sannon’s diversity index calls for taking its opposite, 
that is: 
 
The minimum value of H’ is 0, which is the value of H’ for community with a single species, and 
increase as species and species evenness increase (Molles 1995, Stohlgre'n 2007). Evenness J, was 
calculated using the formula H’/ln(S), where H’ is Sannon’s diversity index, and S is species 
richness (Magguran 1988). Since abundance is incorporated in the calculation of evenness, the 
index J is sensitive to dominance by any one or a few species. Values of J range from 0 to 1. 
Values closer to 0 indicate that, the plot is dominated by a single species, while values of J closer 
to 1 indicate that, all species are equally abundant.  
Similarity among communities 
Communities can differ in a number of ways. Therefore, the similarity index was calculated by 
using Bray-Curtis dissimilarity analysis between the forest categories of the forest-corridor 
landscape. In a plant community system, communities can differ in terms of species composition, 
species richness and species abundance. When it comes to ecological abundance or count data 
collected at different sampling locations, the ‘Bray-Curtis dissimilarity’ is one of the non-
Euclidean distances and most well-known ways of quantifying the difference between samples. 
(www.econ.upf.edu/~michael/stanford/maeb5.pdf Accessed on: 21-10-2013). The general 
formula for calculating the Bray-Curtis dissimilarity between samples i and i′ is as follows, 
supposing that the counts are denoted by nij and that their sample (row) totals are ni+: 
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This measure takes on values between 0 (samples identical: nij = ni′j for all j) and 1 (samples 
completely disjoint; that is, when there is a non-zero abundance of a species in one sample, then it 
is zero in the other: nij > 0 implies ni′j = 0) - hence it is often multiplied by 100 and interpreted as 
a percentage. 
Importance Value Index (IVI) 
The Importance Value Index (IVI) was important index for quantitative analysis of plant 
community structure. This is the best way to study species composition and vegetation structure 
in any of the ecosystem (Bambang and Ati 2006). The Importance Value Index (IVI) was 
calculated at landscape level as well as at the level of forest categories to know the dominant 
species in each category. Importance Value Index (IVI) is the sum of relative density, relative 
dominance and relative frequency for a species and is calculated as follows (Curtis and McIntosh 
1950). These formulas were used to calculate IVI for trees only. 
IVI of sp. i = relative density of sp. i + relative frequency of sp. i + relative dominance of sp. i  
where: 
Relative density= (no. individuals of species/total individuals of all species)*100 
Relative frequency= (frequency of species i/total frequency values for all species)*100 
Relative dominance= (basal area of species i/total basal area of all species)*100 
However, data on relative dominance which is derived from basal area is not possible for non-
trees. According to Bambang and Ati (2006), IVI for undergrowth (non trees) calculated using 
formula modified as below:  
IVI of sp. i = relative density of sp. i + relative frequency of sp. i   
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To determine the difference in means of various measures of community structure - species 
richness S, Shannon’s diversity H’, and evenness J - were analyzed at both landscape level and at 
the level of forest categories by using one-way ANOVA. To determine the difference in the 
population structure of native plant species (trees, shrubs/ saplings and herbs/ seedlings), the mean 
number of stems per plot were compared between the forest categories by using One-way 
ANOVA. In both the cases, a Welch approximation to the degrees of freedom was used because 
sample variance was unequal (Crawley 2007). The relationship between community structure and 
habitat characteristics was estimated through simple linear regression analysis. Prior to this the 
Shapiro’s test was performed to test the normality of the data distribution.  
All statistical analyses were performed using R version 3.0.1 (R Development Core Team 2013) 
and the R packages used for analysis were ‘vegan’ and ‘Biodiversity R’ 
 
Results 
Species accumulation curve 
Species richness and the adequacy of sampling effort in the form of transect and quadrats were 
assessed with species accumulation curve. The curve will show the accumulation rates of species 
over the sampled area, but the species-area relationship is concerned with number of species in 
areas of different size irrespective of the identity of species within the areas (Ugland et al. 2003).  
Species-accumulation curve approached an asymptote in all three plant categories - tree, shrubs 
and herbs - which indicates adequacy in sampling effort for the vegetation enumeration in the 
forest-corridor landscape (Figure 3.3).  
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Figure 3.3 Species accumulation curve for trees, shrubs/ saplings and herbs/ seedlings of native 
plant species across the forest-corridor landscape of BRT tiger reserve. (a) Tree (b) shrubs and 
(c) herbaceous species. 
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Plant community structure 
Species richness, Shannon’s diversity and evenness 
Plant community variables such as species richness, Shannon’s diversity and evenness were 
calculated at the landscape level and also at individual site categories such as Corridors, CA and 
NCA. Corridors and CA have high species richness and diversity compared to NCA (Table 3.3). 
One-way ANOVA (calculated for mean species richness, diversity and evenness per plot to 
compare between the forest categories) showed that, for trees and herbs the difference among 
variables was statistically significant between site categories (One way ANOVA, p-value = <0.05). 
Shrub community did not show any difference between site categories (One way ANOVA, p-value 
= >0.05) (Table 3.4). 
 
 
 
 
Table 3.3. Species richness, Shannon’s H’ and Evenness J in different categories of forest-corridor 
landscape. Sample size for each forest category was in parentheses. Trees were enumerated in 
0.1ha, shrubs in 10m² and herbs in 1m² plots. 
 
Life 
forms 
Community 
variable 
Entire 
landscape 
(mean ± se) 
Corridors 
(mean ± se) 
Corridor 
area (CA) 
(mean ± se) 
Non-corridor 
area (NCA) 
(mean ± se) 
F-value p-value 
 
Tree 
 
 
Species richness 
Shannon’s H’ 
Evenness J 
 
 
(n=116) 
10.47 ± 0.45 
1.88 ± 0.05 
0.73 ± 0.01 
 
(n=12) 
9.08 ± 1.40 
1.76 ± 0.19 
0.79 ± 0.03 
 
(n=64) 
12.48 ± 0.53 
2.06 ± 0.05 
0.69 ± 0.01 
 
(n=40) 
7.65 ± 0.52 
1.64 ± 0.08 
0.80 ± 0.01 
 
 
24.78 
9.25 
10.45 
 
 
<0.05 
<0.05 
<0.05 
Shrub 
 
Species richness 
Shannon’s H’ 
Evenness J 
 
(n=232) 
5.69 ± 0.19 
1.35 ± 0.03 
0.79 ± 0.01 
(n=24) 
5.37 ± 0.49 
1.39 ± 0.09 
0.83 ± 0.02 
(n=128) 
6.13 ± 0.28 
1.39 ± 0.05 
0.78 ± 0.01 
(n=80) 
5.08 ± 0.24  
1.27 ± 0.06 
0.79 ± 0.01 
 
3.76 
1.15 
1.11 
 
>0.05 
>0.05 
>0.05 
Herb 
 
Species richness 
Shannon’s H’ 
Evenness J 
 
(n=928) 
7.96 ± 0.09 
1.69 ± 0.01 
0.76 ± 0.004 
(n=96) 
8.34 ± 0.19 
1.76 ± 0.03 
0.7 ± 0.01 
(n=512) 
8.52 ± 0.14 
1.72 ± 0.02 
0.74 ± 0.006 
(n=320) 
6.94 ± 0.12 
1.63 ± 0.02 
0.79 ± 0.007 
 
39.77 
6.62 
14.75 
 
<0.05 
<0.05 
<0.05 
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Species composition 
The count data based plant species composition of trees, shrubs and herbs across the forest-corridor 
landscape showed distinct grouping. There was 16% of similarity observed in tree species 
composition between Corridors and CA, whereas between Corridors and NCA it was 43%. The 
similarity in species composition observed between CA and NCA was 36%. In shrub species 
composition 27% of similarity was observed between Corridors and CA, whereas between 
Corridors and NCA it was 44%. The similarity in shrub species composition between CA and 
NCA was 60%. In herbaceous species composition, 28% of similarity was observed between 
Corridors and CA. The similarity observed between Corridors and NCA was 49%, whereas 
between CA and NCA it was 55% (Figure 3.4).   
 
 
 
 
Figure 3.4. Dendrogram of the corridor 
landscape (includes corridors, CA and NCA) 
sampled for trees, shrubs and herbaceous 
species. Cluster distances were calculated 
with Bray-Curtis similarity index for the 
species and density. 
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Species richness 
(a) Tree: Overall, tree species pooled together from all the categories were 100 belong to 41 
families. Corridors had 44 species (22 families), CA had 92 species (39 families) and the NCA 
had 53 species (28 families). Among these, 28 species are common in all three categories 
(Corridors, CA and NCA) but 32 species are unique to CA, four species only to NCA and two 
species only to Corridors. 
(b) Shrub: About 73.9% stems belongs to different shrub species and 26.1% are saplings of woody 
species. In the sampled sites of all the categories together, recorded 91 species belong to 41 
families. Of which corridors had 34 species, CA had 75 species and NCA had 67 species. Out of 
91 species, 20 species are common to all categories (Corridors, CA, and NCA) and corridors had 
34 species, CA had 75 species and NCA had 54 species. Out of those, one species is unique to 
corridor, 22 species to CA and three species to NCA.  
(c) Herb: Of the total herbaceous stems enumerated from 1m2 Quadrats, around 77.8% are 
herbaceous plants and 22.2% are seedlings. In all the sampled blocks from different categories I 
enumerated 216 species (78 families). In the quadrats sampled within corridors had 95 species (41 
families), CA comprise 185 species (65 families) and the NCA comprise 147 species (59 families). 
Stem density 
Since the forest-corridor landscape (includes Corridors, CA and NCA) comprises diversified trees, 
shrubs and herbaceous plants, the standing stem density was also vary among the life forms. The 
tree, shrub/sapling and herb/seedling density of native plant species was relatively higher in CA 
and Corridors compared to NCA but only the sapling density was higher in NCA than Corridors. 
The grass cover was more in NCA than CA and corridors (Table 3.4).  
The result of One-way ANOVA (calculated for mean number of stems per plot to compare between 
the forest categories) showed that, there is a significant difference between the forest categories 
(p-value is <0.05) for trees, seedlings and grass cover but not for saplings (p-value is >0.05).  Refer 
table 3.4 for complete results.  
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Resource plants 
Different categories of study area are endowed with rich plant resources. Out of 100 tree species, 
10 species turned out to be important NTFP resource plants. It represented 2.5% of the total stems 
enumerated in 116 transects. Among the NTFP category Phyllanthus indofischeri that provided 
nellikayi/amla ranked high. Nine tree species provided fuelwood (per. interview of local people) 
– and it represented 13.5% of the total stems. Thirteen tree species were identified as important 
food resource to elephants following Sukumar (1990), Baskaran et al. (2010) and Baskaran and 
Desai (2013), which represents 18% of total stems recorded from the study area (Appendix 3.1). 
 
Species Importance Value or IVI 
The study site categories were evaluated in terms of importance value index of species. For tree 
species, the top ten most common species found in the sampled area were Chloroxylon swietenia, 
Anogeissus latifolia, Erythroxylon monogynum, Acacia chundra, Strychnos potatorum, Dalbergia 
lanceolaria, Diospyros montana, Ixora arborea, Naringi crenulata and Canthium travencoricum 
(Table 3.5). Among 100 species, these 10 species contribute 52% of the total IVI (Appendix 3.2). 
Table 3.4. Mean (± se) density of native plant species in different forest categories of forest-corridor 
landscape (One-way ANOVA). Sample sizes in each forest category are mentioned within 
parentheses.  Trees were enumerated in 0.1ha, shrubs in 10m² and herbs in 1m² plots. 
  
Attributes 
Entire 
landscape 
(mean ± se) 
 
Corridors 
(mean ± se) 
Corridor 
Area (CA) 
(mean ± se) 
Non-Corridor 
Area (NCA) 
(mean ± se) 
 
F-value 
 
P 
 
Tree  
density/0.1ha 
 
 
(n=116) 
33.55 ± 2.36 
 
(n=12) 
23.08 ± 3.23 
 
(n=64) 
42.76 ± 3.36 
 
(n=40) 
19.96 ± 1.7 
 
 
18.33 
 
 
<0.05 
Sapling  
density/10m² 
 
(n=232) 
19.09 ± 0.95 
(n=24) 
15.04 ± 1.98 
(n=128) 
21.15 ± 1.32 
(n=80) 
17.02 ± 1.64 
 
3.90 
 
>0.05 
Seedling  
density/m² 
 
(n=928) 
33.56±0.70 
(n=96) 
35.28±1.93 
(n=512) 
37.89 ± 1.05 
(n=320) 
26.12 ± 0.87 
 
38.86 
 
<0.05 
Grass cover 
percent/m² 
 
(n=928) 
47.18±0.94 
(n=96) 
41.19±2.37 
(n=512) 
44.90±1.35 
(n=320) 
53.06±1.40 
 
13.10 
 
<0.05 
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Table 3.5. Importance Value Index (IVI) tree species in different study site categories. 
 
Forest category Dominant tree species IVI value 
Entire landscape  
Chloroxylon swietenia 
Anogeissus latifolia 
Erythroxylon monogynum 
Acacia chundra  
Strychnos potatorum  
Dalbergia lanceolaria 
Diospyros montana 
Ixora arborea 
Naringi crenulata 
Canthium travencorium 
33.84 
26.79 
25.58 
17.34 
12.28 
10.55 
07.96 
07.58 
07.56 
06.60 
Corridors 
Eucalyptus globulus 
Chloroxylon swietenia 
Erythroxylon monogynum 
Acacia chundra  
Strychnos potatorum  
Diospyros montana 
Albizia odoratissima 
Aglaia odoratissima 
Dalbergia lanceolaria 
Anogeissus latifolia 
40.81 
36.74 
19.28 
18.39 
13.47 
11.57 
10.98 
10.16 
09.63 
07.51 
Corridor Area (CA) 
Anogeissus latifolia  
Chloroxylon swietenia 
Erythroxylon monogynum 
Dalbergia lanceolaria 
Strychnos potatorum 
Naringi crenulata 
Acacia chundra 
Diospyros montana 
Canthium travencorium 
Ixora arborea  
38.07 
36.52 
34.17 
16.74 
15.62 
13.73 
09.80 
09.66 
08.41 
07.10 
Non-Corridor Area 
(NCA) 
Acacia chundra  
Chloroxylon swietenia  
Strychnos potatorum  
Anogeissus latifolia  
Senna siamea 
Erythroxylon monogynum 
Caralluma umbellata 
Albizia amara 
Hardwickia binata 
Ixora arborea 
46.30 
35.57 
20.94 
15.14 
11.04 
10.96 
10.95 
10.25 
09.91 
07.34 
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For non-tree forms such as saplings/shrubs, the top ten and most common species found at the 
corridor-landscape as well as other categories were Lantana camara, Eupatorium odoratum, 
Dodonaea viscosa, Chloroxylon swietenia, Pterolobium hexapetalam, Randia dumetorum, 
Erythroxylon monogynum, Pavetta indica, Zizyphus oenoplia and Fluggea leucopyrus (Table 3.6). 
Among 91species, these 10 species contribute 73% of the total IVI (Appendix 3.3). 
For seedlings/ herbaceous plant group, the top ten most important species found at the corridor-
landscape as well as other categories were Leucas martinicensis, Lantana camara, Eupatorium 
odoratum, Oxalis corniculata, Evolvulus alsinoides, Leucas aspera, Atylosia lineate, Randia 
dumetorum, Barleria prionitis and Jasmium angustifolium (Table 3.6). Among 216 species, these 
10 species contribute 36% of the total IVI. (Appendix 3.4). 
Table 3.6. Importance Value Index (IVI) for top ten non-tree species in the forest-corridor 
landscape of BRT tiger reserve. 
 
Non-tree forms Forest category Dominant species IVI value 
Saplings/shrubs 
Entire landscape,  
Corridors, CA and NCA 
 
Lantana camera 
Eupatorium odoratum 
Dodonia viscosa 
Chloroxylon swietenia 
Pterolobium hexapetalam 
Randia dumetorum 
Erythroxylon monogynum  
Pavetta indica 
Ziziphus oenoplia 
Fluggea leucopyrus 
 
60.69 
14.67 
13.38 
12.88 
09.79 
09.73 
09.17 
08.07 
06.89 
05.92 
 
Seedlings/herbs 
Entire landscape,  
Corridors, CA and NCA 
 
Leucas martinicensis 
Lantana camara 
Eupatorium odoratum  
Oxalis corniculata 
Evolvulus alsinoides  
Leucas aspera 
Atylosia lineate 
Randia dumetorum  
Barleria prionitis 
Jasmium angustifolium 
 
13.67 
10.63 
10.57 
08.55 
06.43 
06.18 
05.81 
05.18 
03.92 
03.41 
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Size-class distribution 
The size-class distribution pattern was compared across different categories of forest-corridor 
landscape. About 74% of trees belong to 5 to 15cm dbh class and remaining 26% belong to <5 and 
>15cm DBH classes. Size class distribution pattern in corridor landscape and CA category were 
showing similar pattern; an inverted ‘J’ shape curve except corridors and NCA category (Figure 
3.5). Though I enumerated trees which are >5cm DBH, still we can see stems <5cm DBH in figure 
3.5, which are re-sprouts of the cut stems comprises 10% of the total stems.  
Figure 3.5 Size-class distribution of tree species in Corridors, CA and NCA. (The unit of DBH was 
measured in cm).  
Relationship between plant diversity and habitat/ disturbance characteristics 
The data was analyzed for relationships between one of the community variables such as diversity 
of trees (as a response variable) and three habitat covariates such as fuelwood collection, livestock 
grazing and invasive species – Lantana camara density (as predictor variables). The (four) models 
developed to test the relationship between Diversity of trees (H’) with (i) fuelwood collection, (ii) 
 
 
61 
 
shrubs and Lantana camara density, (iii) herbs and Lantana camara density and (iv) with livestock 
grazing.  
  
   
Figure 3.6. Relationships between species diversity (H’) and three habitat characteristics 
(fuelwood collection, livestock grazing and Lantana camara density) across different study site 
categories. Cut stems/plot implies the fuelwood collection in the landscape.  
Even though the p-values are >0.05 for all relationships (except for Shannon’s diversity v/s 
Lantana camara density in shrubs) but the slope shows negative value and low R² value (Figure 
3.6). Species diversity (H’) of life forms (trees, shrubs and herbaceous species) at the forest-
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corridor landscape shows negative relationship with fuelwood collection, cattle grazing and 
Lantana camara density. I pooled all the data at the corridor landscape level rather calculating 
individual categories due to (1) the life forms are playing an important role in providing resources 
for animals and local people at the landscape level, (2) people or cattle may travel from one forest 
category to other forest category in search of resources. 
Discussion 
Vegetation structure across the corridor landscape 
Species richness is often treated as measure of biodiversity (Magguran 1988), quality of the 
ecosystem and recovery of forest from disturbances such as logging (Connell 1978, Denslow 1995, 
Sheil and Burslem 2003). The forest-corridor landscape is largely in the dry deciduous and scrub 
forest harboring more than 100 tree species in the sampled area, representing 13% of plant species 
of the entire BRT forest enumerated by Kammathy et al. (1967).  The study site also had around 
10 NTFP species that provides livelihood source for people (at least for domestic use due to ban 
on NTFP collection in BRT after 2006). Availability of many plant resources such as fruits of amla 
(Indian Gooseberry) not only serves as livelihood source for people but also as an important dietary 
component for wild animals during lean season (Setty 2004, John Singh 1981, Prasad 2004, and 
ms. in prep.). The vegetation structure in CA and corridors shows relatively high species diversity, 
richness and evenness compared to NCA. On one hand, the species composition of life forms (tree, 
shrubs and herbs) between categories shows distinct grouping (>50%) especially between CA and 
NCA. On other hand, the density, richness, Shannon’s diversity index was relatively more in CA.  
Though the Corridor (C) is surrounded by CA the similarity was low compared to similarity value 
between CA and NCA. This could be possible because of high pressure of forest use by the forest 
fringe community which frequent the corridor. Studies from Central Indian forests have shown 
that human use especially fuelwood collection and grazing has severely affected the plant 
community structure and regeneration (Jha and Singh 1990, Sagar and Singh 2004). Among these 
top ten tree species with high IVI value, Anogeissus latifolia, Canthium travancorium, 
Erythroxylon monogynum and Ixora arborea are the top five species which have been exploited 
for fuelwood in the corridor landscape. The set of tree species with high IVI in the Corridors (Table 
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3.5) indicates that those species are not preferred as fuelwood species though these are used for 
various domestic timber requirements. Chloroxylon swietenia, Acacia chundra, and Strychnos 
potatorum are tree species with thick bark and heavy they are not preferred as fuelwood. Similarly 
Diospyros montana because of taboo that it could splinter the family not cut. Erythroxylon 
monogynum with several coppicing shoots and bushy not collected as fuelwood. Eucalyptus is not 
collected for fuelwood as it is planted by the Forest Dept. though it could form a good fuelwood. 
For example Anogeissus latifolia an important fuelwood species with low IVI (7.5) exist in C 
compared to CA where it is the highly dominant species with high IVI (38.00). Phyllanthus 
indofischeri is an important NTFP species that provides Indian gooseberry got disappeared from 
the C though the CA, adjacent areas have plenty of them.    
High species richness and diversity of tree community in C and CA could be due to the high stem 
density which is statistically significant (Table 3.4). Stem density in C and CA were significantly 
high per unit area compared to NCA and this could accommodate high species richness compared 
to area with lesser stem density. Also the area around the corridor (C), i.e. corridor area (CA) in 
all the three sites had more of habitat heterogeneity because they are on the slopes and along the 
draining rivulets compared to NCA. Especially the corridor areas on the southern side of BRT had 
steep slopes along the draining rivulets. This could be the reason for accommodating species such 
as Celtis tetrandra, Chionanthus malabaricus, Haldinia cordifolia, Spondias pinnata, Syzygium 
cuminii. Corridor Area (CA) also shared more species found in the NCA such as Hardwickia 
binnata and Grewia tiliaefolia. As part of understanding the influence of disturbance on the plant 
community structure, Denslow (1995) reported that slopes could play an important role in 
increasing the species turnover spatially leading to species richness in disturbed forests. However, 
different kind of forest management practices both by indigenous community and the State Forest 
Department in the past makes it more complex in understanding the structure, composition and 
successional status of C, CA and NCA area in BRT.  
Potentiality of clonal propagation of dry tropical forest trees are attributed one of the factors that 
influence the tree species composition and demography. Trees and many shrub species that have 
the capability to propagate through clonal methods could persist and maintain species richness and 
genetic diversity. Clonal propagation trait make the tree species not to lose genetic diversity in the 
forests that experienced disturbance in the form of forest fire, grazing and fuelwood collection, 
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though the microclimatic conditions are changed due to disturbance (Lopez et al. 2002, Honnay et 
al. 2005). Study that looked into impact of anthropogenic disturbance on the genetic structure of 
NTFPs at population level by Uma Shaanker et al. (2004) showed differences in allelic diversity. 
Ganesan and Setty (2004) have reported that around 17% of sapling stems are re-sprout for 
Phyllanthus indofischeri and P.emblica in BRT forests and the study showed that fire and grazing 
could be the drivers for the high proportion of re-sprout as part of the demography. To get to know 
the effect of disturbance and edge effect it would be better to remove the clonally propagating 
woody and shrub species as suggested by Godefroid and Koedam (2003) and Rodríguez-Loinaz 
et al. (2012).   
Studies on understanding natural and human induced disturbances on plant community have 
debated a lot about the influence on species richness and structure (Connell 1978, Philips et al. 
1994, Denslow 1995, Sheil 1999, Hubbel 2001, Uma Shaanker et al. 2004). Plant communities 
respond to disturbance in such a way that the abundance of species get altered leading to change 
in diversity. Certain species which prefer more open habitats especially the invasives found in the 
surround become common in the disturbed habitats. Globally it has been proved that edge effects 
in fragmented forests had profound influence on the plant community structure (Murica 1995, 
Honnay et al. 2005, Sampaio and Scariot 2011, Oliveira et al. 2013) and this could be yet another 
reason the present status shape of plant community structure in C, CA and NCA of BRT. Edge 
effect could also been accentuated in C, CA and NCA due to the spin-off effect of forest use by 
the forest fringe community as well as the Forest department. People harvest fuelwood, graze the 
cattle while forest dept. introduced species such as Cassia spectabilis and Eucalyptus sp. as part 
of afforestation program which seems to be regenerating on its own though not to the proportion 
of invasive species.  
The local disturbance related habitat variables (such as, fuelwood collection and cattle grazing) as 
well as vegetation characteristics (such as, invasive species Lantana camara) have influenced on 
variation in the species density, diversity and richness as well as species composition of the 
landscape. This indicates that, people who are living and depending on the corridor landscape exert 
pressure mainly through fuelwood collection and livestock grazing in the wildlife habitat as 
indicated by studies in BRT such as Uma Shaanker et al. (2004) and Barve et al. (2005). High IVI 
of species such as Lantana camara (61), and similar other native plant species Dodonaea viscosa, 
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Pterolobium hexapetalum, shows that the heavy human use in the form of fuelwood collection and 
grazing. Lantana camara being an invasive species is known for its impact on smothering the 
forest trees at BRT as it has attained the ‘straggler’ habit rather than a bush compared to other 
locations. Studies by Tickti et al. (2012) from BRT forest showed that Lantana camara is the 
major driver in impacting the demographic pattern of species such as P.emblica and P.indofischeri. 
Though the Lantana camara cover could protect the seedlings from grazers as it is found from the 
study (Ticktin et al. 2012) it does not allow them to graduate to the level of saplings and trees. 
Also the study indicated that the seedlings, saplings, shrubs and herbs present in the area not 
covered by Lantana camara are heavily grazed as the graziers compared to the sites that covered 
by Lantana camara. In more open forested area such as the corridor the native straggling plant 
Pterolobium hexapetalum could play the role of Lantana camara as it cover the native shrub and 
sapling communities extensively. It is being prickly straggler not grazed by the cattle and other 
ungulates. Equally, Dodonaea viscosa a bushy plant is a pioneer species and not eaten by cattle as 
well as other ungulates. However, we do not know the role as nursing cover these two native plants 
P.hexapetalum and D.viscosa could influence the regeneration of tree saplings.      
Irrespective of different forest types and categories, Lantana camara is affecting native vegetation 
mainly on shrubs and herbaceous class of plant species, which is responsible for significant 
reduction in species richness and diversity (Sundaram and Hiremath 2012). This could be due to 
poor survival of light demanding seedlings of native tropical dry forest species under the 
conditions of high Lantana camara abundance and shade (Vieira and Scariot 2006). Over all, the 
fuelwood collection and livestock grazing coupled with invasive species Lantana camara affects 
the vegetation dynamics of the area by reducing the rate of tree cover increment as well as 
expansion of woody vegetation (Carmel and Kadmon 1999). The present scenario continues for 
longer period, gradually it will reduce forest regeneration rates and thus lead to impaired 
sustainability of the corridors (Spooner et al. 2002, Kunwar and Sharma 2004, Sundaram and 
Hiremath 2012). Indirectly it will affect not only dependent animal community in the forest-
corridor landscape but also livelihood of local people at some extent. 
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Conclusion 
In a human-dominated forest landscape like BRT, the corridors have been subjected to poor 
management. Therefore, the results obtained through this study on vegetation structure in the 
forest-corridor landscape could facilitate ecologists and forest managers to have a better 
understanding of species-change between different site categories and to manage the corridor 
(Akbar et al. 2003, Abrhamson and Weaver 2013). Subsequently it may help to increase greater 
likelihood of persistence of local populations by providing functional connectivity between the 
fragments (Hanski 1998). Though the present study focused on quantitative assessment of 
vegetation structure in the forest-corridor landscape, long-term studies are needed to understand 
restoration aspects of the corridors. It will help forest managers to develop appropriate 
conservation strategies for the betterment of functionality of the corridors in the human-dominated 
landscape. For example the study on long term monitoring of population dynamics of NTFP 
species in BRT prioritized invasive species and parasitic plant invasion as major conservation 
priority to the forest managers compared to other issues (Ticktin et al. 2012). Therefore the efforts 
could be more focused in a state where the resources are limited.     
Effective policy implementation, better management and local involvement are therefore urgently 
needed to conserve corridors which are critical in improving the functional status, improving the 
ecological processes and accruing the ecosystem services. Reduction of anthropogenic 
disturbances such as fuelwood collection and cattle grazing especially in the corridors, could allow 
the forest tree species regeneration and a succession process. My study has given base line 
information on composition and size of the regional plant species pool and this could be executed 
restoration planning. Globally, conceptual models for restoration of biodiversity have highlighted 
the importance of regional plant source pool in restoration (Zobel et al. 1998, Brudvig 2011). 
Therefore, active and large scale Lantana camara removal coupled with restoration and 
enrichment planting activity need to be initiated in and around the corridors to improve the habitat 
quality of the forest-corridor landscape. Exploring the possibilities of using native shrub plants 
such as Pterolobium hexapetalum and Dodonaea viscosa as nursing plants to promote the survival 
rate of saplings of tree species could be one of the strategy is suggested following the mode in 
which the saplings are thriving better under the cover of Lantana camara, the invasive species. To 
promote the ‘assisted regeneration’ method for the forest trees, forest fringe communities that 
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depend on the corridor and corridor area could be involved more actively and it could promote 
local community participation in corridor restoration. 
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Chapter 4:  
Diversity and occurrence of large mammal species in the 
forest-corridor landscape of BRT Tiger reserve 
Introduction 
Fragmentation affects population viability of species by affecting their dispersal, re-colonization, 
genetic exchange and also seasonal and unusual migration as well (Bennet and Mulongov 2006). 
The viability of such fragmented populations depends on the metapopulation framework where 
local extinction and colonization happen at random through a source pool (Hanski 1998, Molofsky 
and Ferdy 2005). Such metapopulations can exist only if there is some chance of colonization in 
fragments through connectivity with other fragments or contiguous forests through ‘corridors’ 
(Bennett 2003). Movement through corridor is facilitated if habitat is similar to fragments and 
contiguous forests. It has been reported that more native plant and animal species persist in the 
areas connected by corridors than in isolated areas of the same size, thus, encourage the movement 
of plants and animals across the fragmented landscapes (Haddad and Baum 1999, Levey et al. 
2005). Therefore, corridors are seen to play an important role in conservation of wildlife and 
currently argued as the best solution to the problem of habitat fragmentation (Osborn and Parker 
2003, MacDonald 2003). Twenty five years review of peer-reviewed articles also recommends 
improved connectivity between habitats to ensure species movement and to adapt to climate-
induced changes (Heller and Zavaleta 2009, Mawdsley et al. 2009).  
Habitat in the corridors can often vary with those in the fragments resulting in selective use of the 
corridor space by different species of wildlife. This is because; corridors may support movement 
or movement processes of one species and may not support other species without additional 
management actions (Ament et al. 2014). Very few studies have attempted to understand the 
corridor use by large mammals with reference to season and the biophysical structure of the 
corridors (Sukumar 1990, Hilty 2006). Otherwise most of the studies have been conducted to 
understand corridor use by diverse taxa and such studies includes Hadded et al. (2003) on diverse 
taxa, Machtans et al. (1996) and Schmiegelow et al. (1997) on bird species richness in connected 
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and unconnected patches, studies on small mammals and frogs in Amazonia by de Lima and 
Gascon (1999), arboreal marsupials in Queensland by Laurance and Laurance (1999), butterflies 
in North America by Haddad and Baum (1999), and carabid beetles in Tasmania by Taylor et al. 
(2000). Though few studies have attempted to study aspects of corridor use by large mammals 
(Clevenger and Waltho 2005, Petracca 2010, WTI 2011, WWF 2014, http://www.panthera.org/ 
Accessed on: 15-07-2014), but there were no site-specific studies have attempted to study the 
combined effect of historical land use and land cover changes, vegetation structure, seasonal 
movement and anthropogenic disturbances on corridor use by large mammals’ especially in the 
natural corridors.  
The multiple anthropogenic activities cause forest fragmentation and habitat degradation in India 
as elsewhere (Williams and Johnsingh 1996, Choudhury 2004, Bawa et al. 2011). In India, with 
high density of humans, harbouring 8% of the known global biodiversity and relatively less area 
under protection (only 4.66%), persistence of viable populations of large bodied species is always 
under threat (Rodrigues et al. 2004b, Forestry Statistics India 2011). For an instance, movement 
of mammals with large home range has been greatly hampered due to fragmentation as well as 
degradation of migratory corridors (Sukumar 1990). As a result many such species are threatened 
and some face local-extinction (Singh and Chalisgaonkar 2006).   
Encapsulated population of animals such as elephants living in forest fragments surrounded by 
dense human population and farmland, frequently raid crop and come into conflict with humans 
that often ends with either loss of people or animal’s life (Sukumar 1990, Choudhury 1999, Sebago 
and Barnes 2003). It is therefore important to understand the ecological processes such as 
migration, colonization and breeding in addition to interaction of wildlife with humans to enhance 
their chances of survival (Newmark 1993) especially in the human-dominated forest landscape. 
Hence, animal population monitoring either at global or local scale can advance our understanding 
of ecosystem response to key biodiversity depressing factors such as habitat fragmentation and 
climate change (Halpin 1997, Opdam and Wascher 2004). 
Biligirirangan hills (BR hills) is a biologically rich area and an off shoot of the Nilgiri Mountains 
in the Western Ghats of India. The area has experienced several anthropogenic pressures due to 
extraction of Non-Timber Forest Products (NTFPs), fuelwood collection, expansion of settlement 
and cattle grazing coupled with intensive agricultural activities, encroachment and establishment 
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of settlements as well as coffee plantations inside or near the buffer zones are highly problematic 
to wildlife (Barve et al. 2005). Further ill-planned infrastructure projects such as the construction 
of highways in the migratory routes indirectly affect wildlife, wildlife habitats and wildlife 
migration (Menon et al. 2005, KETF 2012).  
A large part of BR hills includes the Biligiri Rangaswamy Temple Tiger Reserve (BRT) and 
adjacent forests, where BRT enjoys good protection however; adjacent forest habitats that link 
BRT to other forest reserves receive less protection. In such situations regional biodiversity 
conservation plans are critically important for prioritizing landscapes for large numbers of species 
in human-dominated forest landscapes (Margules and Pressey 2000, Moilanen et al. 2005). There 
were few such natural wildlife corridors identified in BR hills and also few acres of private land 
have also been purchased to widen existing corridors (Menon et al. 2005). Though wildlife 
corridors provide avenue for wildlife movement and green space buffers for humans, the 
functionality of wildlife corridors are not clearly evaluated. In this study the attempt was made to 
understand wildlife use of these corridors in terms of seasons, habitat characteristics, 
anthropogenic disturbance, and neighbourhood cropping patterns around BRT. More specifically 
my research addresses the following objectives:  
1. Assessing the species richness, relative abundance and seasonal occurrence of large 
mammal species in the forest-corridor landscape.  
2. Determine the habitat covariates such as vegetation characteristics, invasive species 
abundance, anthropogenic disturbances and topographic factors that influence large 
mammal species occurrence in the forest-corridor landscape.  
 
Study site 
Biligiri Rangaswamy Temple Tiger Reserve (BRT) 
The study was carried out in Biligiri Rangaswamy Temple Tiger Reserve (N 11°43' and 12°09' 
and E 77°01' and 77°15') in the Chamarajanagara district of Karnataka state and is located north-
east of Nilgiri Biosphere Reserve (11°36' to 12°00'N; 76°00' to 77°15'E), India. The altitude of 
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BRT ranges from 600 m to 1800 m and the total average annual rainfall is 1500mm. The span of 
altitude, temperature and rainfall makes this area a highly heterogeneous landscape (Ganeshaiah 
et al. 1998). Larger proportion of the corridor landscape including BRT are covered by deciduous 
and scrub forests. The other forest types found here are evergreen forests, high altitude grasslands 
and montane (shola) forests. These forests are known to harbour 32 mammal species out of which, 
14 species are globally threatened IUCN red listed mammals (Srinivasa et al. 1997, CEPF 2007, 
Kumara et al. 2012), mainly Asian elephant (Elephas maximus), tiger (Panthera tigris), leopard 
(Panthera pardus) and wild dog (Cuon alpinus). This area was declared as wildlife sanctuary in 
1972 and was declared as a Tiger Reserve in 2011. 
 
Figure 4.1. Matrix of BRT Tiger Reserve, adjacent forests, wildlife corridors, and study villages 
in BR hills landscape. 
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I have chosen three corridors and adjacent forests in BRT for my study which was identified by 
Wildlife Trust of India (WTI) as part of the national elephant corridor project in 2005 (Menon et 
al. 2005). These are (1) Edeyarahalli-Doddasampige corridor, (2) Chamarajanagar-Talamalai 
corridor at Mudalli and (3) Chamarajanagar-Talamalai corridor at Punajanur (hereafter these will 
be referred as Edeyarahalli corridor, Mudalli corridor and Punajanur corridor respectively). On the 
east through Edeyarahalli corridor, BRT is connected to the Malai Mahadeswara Wildlife 
Sanctuary (MM hills), Cauvery Wildlife Sanctuary (CWS) and further to Bannerghatta National 
Park (BNP). On the south, through both Mudalli corridor and Punajanur corridor BRT is linked to 
the Sathyamangalam Tiger Reserve and then to Nilgiri Biosphere Reserve. The dimension of the 
Edeyarahalli corridor is 0.5 km in length and 2.0 km in width, the Punajanur corridor measures 
about 1.5 km in length and 1.5 km in width, and the Mudalli corridor measures about 1.5 km in 
length and 1.5 km in width (Figure 4.1). 
Around 18 tribal (Soligas) and few non-tribal villages are located in and around the corridors in a 
mosaic of farmlands. Thousands of people, both tribal (Soligas) as well as non-tribal (non-Soligas), 
live in this forest-corridor landscape and extract Non-Timber Forest Products (NTFP), fuelwood 
and other kinds of resources from the forests (Setty 2004). Within the matrix of ‘forest, people, 
farmland and wild-animals’ this forest-corridor landscape has been frequently experiencing 
human-wildlife conflict (Paramesha 2012). Apart from that, the national highway NH-209 that 
connects Chamarajanagar and Coimbatore passes through the Mudalli and Punajanur corridors in 
the southern part of BRT. Another state highway that connects Kollegal and Sathyamanagalam 
passes through the Edeyarahalli corridor in the eastern part of the BRT. 
 
Methods 
Selection of sampling locations and seasons for camera trapping and sign survey 
Sampling locations 
The main aim of the study is to understand the occurrence and use of corridors as well as adjacent 
forests by large mammals in human-dominated forest landscapes. I have chosen large mammal 
species for my study purpose, because they have large home range, regularly use corridors and 
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often come in conflict with people as they raid crop in the corridor landscape. Therefore, I have 
chosen the sampling locations in (i) corridors, (ii) areas adjacent to corridors termed as ‘Corridor 
Area’ (CA) and (iii) areas away from the corridors termed as ‘Non-Corridor Area’ (NCA) which 
are adjacent to agricultural lands and settlements. This helps us to understand how large mammal’s 
use and occurrence varies across three geographical blocks such as corridors (C), CA and NCA.   
Sampling seasons 
Based on rainfall and cropping calendar, I have identified four seasons; dry (February), late dry 
(May), early wet (July) and wet (October) for camera trapping and two seasons (wet and dry) for 
sign survey (Figure 4.2). The wet and dry seasons coincided with cropping and non-cropping 
seasons of the year respectively (Sukumar 1990). Overall, the seasons are responsible for 
fluctuation in the availability of forest resources and raising of diversified crops in the farmlands 
which are located adjacent to the forest-corridor landscape. Therefore, the sampling was carried 
out in the above mentioned seasons from 2010 to 2011. 
 
Figure 4.2. Average monthly rainfall in BRT tiger reserve across the year (n=6 years, from 2005 
to 2010. Shaded bars indicate the sampling months (FEB, MAY, JUL and OCT correspond to the 
dry, late dry, early wet and wet seasons respectively) Source: Rain gauge stations at 
Honnametti coffee estate, Sericulture Department and Suvarnavathi reservoir of BRT tiger 
reserve). 
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Camera trapping 
Camera trap installation and monitoring 
I have identified the potential locations for camera trapping through my prior knowledge about 
wildlife, local people’s inputs, topographic maps and wildlife signs (scrapes, rubs, scat and tracks). 
Since, each corridor measures approximately between 200-400 hectares; I placed six cameras per 
corridor 500m apart for 10 days in 24 hours mode. This follows recommendation by Jacobson et 
al. (1997) where one camera per 65 hectares can do adequate photography of most large mammals 
in the area. Thermo sensitive infrared motion detector camera trap units were used for corridor 
study. The camera trap unit consists of a control circuit and a fixed focus camera. When set-up and 
activated it will automatically take pictures of any moving ‘hot body’ within its detection range. It 
can also take pictures at night as the camera has an in-built flash (CEDT 2008). Since I am  looking 
at the diversity and relative use of corridors by large mammals, I placed cameras 1-2 meter above 
the ground with the triggering rate set at one picture per minute to minimize the chances of taking 
pictures of the same animal repeatedly. The location of each camera trap unit was geo-referenced 
and more or less the same locations were used every season; dry, late dry, early wet and wet. 
Cameras were checked every alternate day to ensure its proper working and to replace film and 
batteries if necessary. Two cameras were always kept as backup in case of malfunctioning, damage 
or theft. After completion of 10 days of camera trapping per season (10 days, 6 cameras, 3 
corridors, totally 180 trap days or 4320 trap hours per season), the negatives were developed and 
bad photos were discarded as ‘weed data’. The animals in the photos were identified, counted and 
data entered for further analysis. Each identiﬁable animal in a photograph was counted as a single 
animal-use of corridor. Also I have made several direct observations of vertebrate fauna when I 
visited the sites during the process of placing, monitoring and removing the cameras.  
Sign/ track survey 
Based on indirect observation, I outlined and employed the indirect sign/track survey method. 
Survey design and variables selection was adopted from various studies (Buij et al. 2007, Srinivas 
et al. 2008, Krishna et al. 2008, Cove 2011). In this method animals (large mammals in my case) 
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signs/ dung/ scat was counted in the predefined line transects to obtain encounter rates for each 
species. 
Direct survey usually yields estimates of abundance for the day of the survey, which provides 
limited information on habitat use. Therefore, to get accurate and precise estimates of abundance, 
indirect methods (faecal counts) are widely used approaches in conservation and management of 
a wide range of wildlife species (Rogers et al.1958, Bailey and Putman 1981, Putman 1984, 
Marques et al. 2001). Indirect dung count methods were applied to wide range of animals, such 
as, wild guinea pigs (Cassini and Galante 1992), elephants (Barnes et al. 1995, Goswami et al. 
2014) and a number of other large vertebrates and small mammals (Hill et al. 1997, Lawes et al. 
2000, Karanth and Nichols 2002). Apart from terrestrial vertebrates, indirect survey has also been 
used in relation to a wide range of taxa, including owls (Azuma et al.1990), salamanders (Bailey 
et al. 2004b), and butterflies (Hanski 1994).  
Survey design 
Base map preparation  
Sampling blocks (2x2km in size) were identified with the help of 1:50000 scale geo-referenced 
Survey of India toposheet and also with the help of Google earth images. The sampling blocks 
were marked throughout the reserve boundary and the distance between the blocks were 
approximately 2 km apart. Two search trails per sampling blocks were marked; one was parallel 
to the reserve boundary and another one perpendicular to the reserve boundary which measures 
2km in length (Figure 4.3). The geo-coordinates of each sampling blocks were recorded. Totally 
there were 39 sampling blocks marked in the forest-corridor landscape of BR hills; of which 20 
blocks (20 search trails) in NCA and 16 blocks (32 search trails) in CA. Another 3 blocks (6 search 
trails) marked exclusively in corridors (C). The search trails falls under C were not included in CA 
search trails. They are independent of CA. Refer figure 4.3 for complete sampling design.  
Field survey and data collection 
Initially, the GPS locations of the search trails were recorded on ground with handheld GPS 
instrument (Garmin, GPSmap 76), to cross check with the geo-coordinates of the base-map which 
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was prepared during sampling design. Then, the start and end point of the search trails were marked 
permanently with red tapes for the convenience of multi-seasonal surveys.  
The 2 km search trails were walked and animals’ signs/ tracks, mainly of large mammals as well 
as livestock (livestock grazing) were recorded. The signs such as - scats, dung, pellets, droppings, 
pugmarks, hoof marks, rubs and scratches on the tree bark and also debarked trees were recorded 
during the survey. The approximate age of the signs was also noted down based on the physical 
appearance (dryness) and also with the help of local field assistants knowledge. The signs were 
classified as fresh (<one month old) and old (>one month old). The fresh signs (<one month old) 
was used to calculate animal encounter rate (signs/2 km or signs/ha, i.e. 5m*2000m=10000m²) in 
that particular season. Totally, 116 km were surveyed per season. 
 
Figure 4.3. Sampling blocks in the forest-corridor landscape of BR hills and survey design that 
shows search trails with dashed lines with vegetation plots. Sampling blocks within the circle 
comes under corridor area (CA) and the sampling blocks outside the circles come under non-
corridor area (NCA).  
In the same search trails, two vegetation plots per search trail (10x100m) were laid down to assess 
the vegetation structure of the sampling block (Figure 4.1). The habitat covariates; tree density, 
shrub density, herb density, elephant food plants density, grass cover and Lantana camara cover 
were recorded. The information on fuelwood collection was also recorded based on number of cut 
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stems in the vegetation transects. (Refer chapter 3 for complete vegetation enumeration in the 
forest-corridor landscape). Data pertaining to variables such as elevation and slope were obtained 
by feeding the GPS location readings to Geographic Information System (GIS) software, 
ArcMap10. The information on crop type was recorded in the agricultural lands (1km buffer from 
the boundary), which are located adjacent to the forest boundary, next to the sampling blocks.  
 
Data analysis 
Based on distribution of the data, the appropriate parametric or non-parametric tests were used to 
compare capture rates between corridors, between the seasons and between the forest categories 
(corridors (C), CA and NCA). 
The Generalized Linear Models (GLM) were used to quantify the relationship between animal 
encounter (dependent variable) and several habitat covariates (independent variables) in both CA 
and NCA such as, tree density, shrub density, herb density, grass cover, Lantana camara cover, 
cut stems (indicator of fuelwood collection), cattle grazing, distance to the nearest water source, 
elevation and slope. I did not perform GLM for Corridor blocks due to the insufficient sampling 
effort and less search trails. I have pooled encounter rate of six large mammal species which are 
having detection rate of > 0.50 for this analysis. Based on exploratory analysis between encounter 
rate and habitat covariates, I have chosen ten ecologically sensible covariates which are 
influencing animal occurrence in the forest-corridor landscape. The covariates are - tree density, 
shrub density, herb density, grass cover, Lantana camara cover, cut stems (indicator of fuelwood 
collection), cattle grazing, distance to the nearest water source, elevation and slope. Prior to this, 
Shapiro-Wilk test was performed to test normality and non-normal variables were transformed 
with appropriate transformation method. The multi-co linearity was tested for covariates through 
matrix plots, to avoid confusion as well as misleading results. 
Animal encounter rates were modelled (GLM with Poisson distribution of errors) as a function of 
ten habitat variables. Based on some logical as well as field knowledge, I have developed 10 
suitable models either with single variable or with combination of variables. The variable selection 
criteria were based on availability of forage and water, anthropogenic and natural threat and 
topographic effects such as slope and elevation. Finally these models were tested across seasons 
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and also between CA and NCA. Finally, the models were arranged based on AIC values in 
decreasing order and AICc, Δ AICc and model weight were calculated for each models by using 
R package ‘AICcmodavg’. The influence (positive or negative) of the models and associated 
covariates on animal occurrence was interpreted based on model weight, Coefficients and p value 
(Burnham and Anderson 2002, Anderson 2008). The statistical analyses, including ANOVA, Chi-
square test, t-test, and GLMs were performed using R version 3.0.3 (R Core Team 2013). 
 
Results 
Corridor use by wild animals  
1. Camera trapping 
One hundred and eighty trap days (4320 trap hours) of sampling was done per season (three 
corridors, six cameras per corridor, and 10 days of effort: 3*6*10=180 days or 180*24 hours=4320 
hours) resulting in 720 trap days or 17,280 trap hours for the four seasons put together. The total 
captures from all four seasons and across all three corridors was 3277.  Of these 51% (1674/3277) 
of captures were livestock, 20% (642/3277) wild animals and 6% (194/3277) people and remaining 
23% (767/3277) were blank pictures, which were considered as weed data and eliminated from 
further analysis. The average number of individuals captured per season across all corridors 
significantly differed between user groups (One-way ANOVA, F 2, 213=10.95, p<0.001, Figure 
4.4).  Overall, the livestock activity is relatively more compared to other user groups in corridors 
(Figure 4.4). 
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Figure 4.4. Mean (± se) capture per day between the corridor user communities in BRT tiger 
reserve. (n=720 days). 
1.1 Wildlife captured in the corridors 
During the study period, across four seasons and three corridors, fifteen mammal species were 
captured. Of these 10 were large mammals and five were small and medium sized mammals. 
(Appendix 4.1). Three species of Felids; tiger (Panthera tigris), leopard (Panthera pardus), jungle 
cat (Felis chaus), one wild Canid species; wild dog (Cuon alpinus) and five ungulate species; 
Asian elephant (Elephas maximus), Indian gaur (Bos gaurus), Indian muntjack (Muntiacus 
muntjak), sambar deer (Rusa unicolor), and spotted deer (Axis axis) were captured. Asian elephant, 
Indian gaur, Indian muntjack, sambar deer, spotted deer and wild pig (Sus scrofa) were the 
common species found in all three corridors whereas other species were restricted to one or two 
corridors (Appendix 4.1). Apart from these, livestock, people, and domestic dogs were also 
common users of all the three corridors.  
I pooled all seasonal camera traps data to obtain corridor use by different wildlife species. The 
cumulative percentage of capture rate was calculated for all 15 species that used the corridors 
(Figure 4.5). The highest captured animal was the spotted deer (40.65%) followed by sambar deer 
(13.91%), Asian elephant (13.57%), Indian muntjac (7.71%), wild pig (9.66%), Indian Gaur 
(6.14%) and Indian hare (4.26%). These seven species contribute 91.64% of total captures. 
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1.2 Corridor wise species occurrence 
Out of 15 mammal species mentioned above, 10 species were found in all three corridors. In 
Punajanur corridor, in addition to the 10 species, wild pig (Sus scrofa) was the major corridor user 
compared to other two corridors (Edeyarahalli and Mudalli). The Indian hare (Lepus nigricollis) 
was present in Edeyarahalli and Mudalli corridors but absent in Punajnur corridor. Some animals 
were captured only in one corridor, such as; tiger (Panthera tigris) in Mudalli corridor, leopard 
(Panthera pardus) in Punajanur corridor, sloth bear (Ursus ursinus) and wild dog (Cuon alpinus) 
in Edeyarahalli corridor (Figure 4.5). In terms of species wise captures between the corridors, there 
is a significant difference in capture rate between species (Two-way ANOVA, F14=9.170 and p = 
<0.05) but not between corridors (Two-way ANOVA, F 2=0.763 and p=>0.05).  
  
Figure 4.5. Relative percentage of individual animals captured between the corridors in BRT 
tiger reserve.  
These corridors support the movement of both nocturnal and diurnal animals but some species 
used it both during day as well as night. Tiger (Panthera tigris), leopard (Panthera pardus) and 
jungle cat (Felis chaus) were captured only during the night whereas sloth bear (Ursus ursinus), 
wild dog (Cuon alpinus) and Indian gray mongoose (Herpestes edwardsii) were captured only 
during the day. Most herbivores such as Asian elephant (Elephas maximus), Indian gaur (Bos 
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gaurus), sambar deer (Rusa unicolor), spotted deer (Axis axis) and Indian muntjac (Muntiacus 
muntjak) were captured both during night and day. The livestock and peoples activities were 
confined to day time. 
1.3 Species richness and capture rate between seasons 
1.3.1 Species richness 
There is no significant difference in species richness among corridors (Kruskal-Wallis; χ²= 4.3091, 
df = 2, p-value = 0.116) and among seasons (Kruskal-Wallis; χ²= 5.3138, df = 3, p-value = 0.1502). 
During day time, the highest capture was found in Mudalli corridor in the late dry season of the 
year (0.30+0.04) and lowest was in Punajanur corridor in the dry season (0.05+0.02). During night 
the highest capture was found in Mudalli corridor (0.23+0.06) and lowest in Punajanur corridor 
(0.02+0.02) in the late dry season (Figure 3a, 3b, 3c, and 3d). To test the difference in species 
richness between day and night, I used two sample t-test. The test results shows that, there is no 
significant difference in species richness between day and night (Two sample t-test, t=1.4762, p 
=0.1421). 
1.3.2 Species capture rate 
The species capture rate was also not significantly different between corridors (Kruskal-Wallis; χ² 
= 3.552, df = 2, p-value = 0.1693), but there was a significant difference between seasons (Kruskal-
Wallis; χ² = 8.9922, df = 3, p-value = 0.0294). During day the highest capture was found in Mudalli 
corridor in the late dry season (1.88+0.43) and lowest was in Edeyarahalli corridor in the dry 
season (0.10+0.08). During night the highest capture rate was found in Mudalli corridor 
(1.05+0.32) and lowest was in Punajanur corridor (0.02+0.02) in the late dry season (Figure 4.6 a, 
b, c, d). In terms of species capture rate, there is significant difference between day and night (Two 
sample t-test, t=2.4996, p =0.0137).  
Over all, in terms of species richness and species capture rate, the Mudalli corridor supports more 
animal species, followed by Punajanur corridor and then Edeyarahalli corridor. Late dry and early 
wet season supports more species compared to other two seasons. The animal capture was 
relatively more during day time than night time. 
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Figure 4.6 (a, b, c, d). The mean species richness and species capture per 12 hours between 
corridors, seasons and between day-night (EC-Edeyarahalli Corridor, MC-Mudalli Corridor and 
PC-Punajanur Corridor). 
1.4 Livestock and people in the corridors 
These corridors are located in human-dominated forest landscape and 51% of the captures were 
livestock and 6% were people (Figure 4.1). It is therefore interesting to see corridor use by 
livestock and people and also how these vary across corridors and seasons.  
1.4.1 Corridor use by livestock 
The mean number of livestock captures per day was more in Mudalli corridor (19.10+3.80) 
compared to other two corridors Edeyarahalli (4.63+1.49) and Punajanur Corridor (4.17+1.22). In 
terms of seasonal usage, more number of livestock was captured during early wet and wet season 
(17.60+4.31 and 6.60+4.16 respectively) compared to dry and late dry seasons (2.80+1.51 and 
0.90+0.49 respectively) (Figure 4.7). There is a significant difference in livestock use between the 
corridors (Kruskal-Wallis; χ² = 7.012, df = 2, p<0.05) except between Edeyarahalli and Punajanur 
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corridors (Mann-Whitney pair wise comparison, p>0.05). In terms of seasonal use, there is a 
significant difference between seasons (Kruskal-Wallis; χ² = 21.6468, df = 3, p<0.05) except 
between dry, late dry and wet (Mann-Whitney pair wise comparison, p>0.05). 
 
Figure 4.7. The number of livestock captured between the corridors and between the seasons. 
(EC-Edeyarahalli Corridor, MC-Mudalli Corridor and PC-Punajanur Corridor. E.WET-Earley wet 
and L.DRY-Late dry season). 
1.4.2 Corridor use by people 
The mean number of people captured per day was more in Punajanur corridor (2.18+0.82) 
compared to other two corridors; Edeyarahalli (0.73+0.38) and Mudalli Corridor (0.32+0.16). In 
terms of season, more number of people were captured during early wet and dry season (1.38+0.47 
and 1.13+0.63 respectively) compared to late dry and wet seasons (0.52+0.29 and 0.20+0.14 
respectively) (Figure 4.8). Statistically, there is no significant difference in people captures 
between the corridors (Kruskal-Wallis; χ² = 4.3817, df = 2, p >0.05) except between Punajanur 
corridor and Mudalli corridor (Mann-Whitney pair wise comparison, p<0.05). In terms of seasonal 
use also, there is no significant difference between seasons (Kruskal-Wallis; χ² = 4.2827, df = 3, p 
>0.05) except between wet and early wet season (Mann-Whitney pair wise comparison, p<0.05). 
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Figure 4.8. Number of people captured between the corridors and between the seasons. (EC-
Edeyarahalli corridor, MC-Mudalli corridor and PC-Punajanur corridor. E.WET-Earley wet and 
L.DRY-Late dry season). 
2. Sign/ track survey 
Sign and track survey in the forest-corridor landscape totalled to 116 km. Eighteen mammal 
species were found in the forest-corridor landscape, of which eight were large mammal species, 
seven were medium sized and three were small mammal species. Among the eight large mammal 
species, four were large herbivores and two were large carnivores (cat species) and two were 
omnivore species (Appendix 4.1). The species wise encounter rate across seasons was tested for 
all eight species, whereas to study relationship between animal encounter rate with habitat 
covariates, I have chosen six large mammal species (having detection rate of >0.5) which 
frequently use the forest-corridor landscape. They are Asian elephant (Elephas maximus), wild pig 
(Sus scrofa), sloth bear (Ursus ursinus), sambar deer (Rusa unicolor), spotted deer (Axis axis) and 
Indian gaur (Bos gaurus). The two carnivores are omitted from the analysis due to their low 
detection rate (Appendix 4.2).  
The species wise encounter rate across seasons (dry and wet) is shown in figure 4.9. Five species 
- Asian elephant, sambar deer, spotted deer, Bengal tiger and Indian leopard – did not show 
significant difference between two seasons (Two sample t-test, p > 0.05), whereas three other 
species wild pig, Indian gaur and sloth bear showed significant difference between seasons 
(p<0.05). Sloth bear was high in the dry season while Indian gaur and wild pig were more in the 
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wet season. Elephants were seen to be more common in the wet season but there is no significant 
difference between seasons (Refer appendix 4.3 for complete statistical results).  
 
Figure 4.9. Seasonal encounter rate (number of signs/km) of large mammal species in the 
forest-corridor landscape of BRT tiger reserve (n=112km). ‘Aster’ indicates the significant 
difference in species encounter rate between the seasons. 
2.1. Seasonal species richness and encounter rate across forest categories 
 There is no significant difference either in species richness or in species encounter rate (Mann-
Whitney pair wise comparison, p>0.05) between seasons (Figure 4.10).  
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Figure 4.10. Seasonal mean ( ± se) species encounter rate and species richness of large 
mammals across the forest-corridor landscape in BRT tiger reserve (n=32 for CA, 16 for NCA 
and six for Corridor).  
Relationship between animal occurrence and habitat covariates 
The model selection was done based on coefficient value, associated standard error and 
corresponding p-value of the habitat covariates in the model that influence large mammals 
occurrence in both CA and NCA of BRT across the year (dry and wet season of the year).  
Based on theoretical as well as field knowledge, ten covariates were chosen to develop models; 
such as resources availability for large mammals (forage; tree, shrub, herb, grass and water), 
natural threat (Lantana camara), anthropogenic threats (cattle grazing and fuelwood collection) 
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and also topographic effects (such as elevation and slope). There were 10 models with different 
combinations of variables/covariates were formed and tested against the large-mammals 
occurrence in both seasons (dry and wet) and in both categories (CA and NCA). Refer table 4.1 to 
4.4 
Table 4.1. Summary of model selection procedure for covariates inﬂuencing large mammals 
occurrence during wet season in CA of BRT tiger reserve, with coefficients, associated standard 
errors and corresponding p values. 
 
Covariates wi AIC AICc Δ AICc K Coefficients SE p 
TD+GC 0.64 232.50 233.36 0.00 4 TD: 0.566     
GC: -0.019     
0.149 
0.003      
<0.05* 
<0.05* 
TD+GC+DWS 0.32 233.23 234.71 1.35 5 TD: 0.4952 
GC: -0.018    
DWS: -0.118    
0.162  
0.003 
0.103       
<0.05* 
<0.05* 
>0.05 
TD+SD+HD+GC+DWS 0.04 235.69 239.05 5.70 7 TD: 0.465    
SD: -0.200    
HD: 0.001    
GC: -0.021    
DWS: -0.081   
0.169 
0.160 
0.002 
0.004 
0.111          
<0.05* 
>0.05 
>0.05 
<0.05* 
>0.05 
CG 0.00 245.54 245.96 12.60 3 CG: -0.010    0.002   <0.05* 
CG+FC+LC 0.00 249.48 250.96 17.60 5 CG: -0.010 
FC: 0.000 
LC: 0.008 
0.002 
0.020 
0.033 
<0.05* 
>0.05 
>0.05 
TD+SD+HD 0.00 258.40 259.88 26.52 5 TD: 0.698    
SD: 0.006    
HD: -0.002    
0.162 
0.003 
0.002      
<0.05* 
>0.05 
>0.05 
ELV+SLP 0.00 260.84 261.70 28.35 4 ELV: 0.001    
SLP: 0.139    
0.001 
0.055       
>0.05 
<0.05* 
DWS 0.00 265.46 265.87 32.52 3 DWS: -0.256     0.091   <0.05* 
FC 0.00 271.27 271.68 38.33 3 FC: 0.025     0.019    >0.05 
LC 0.00 272.80 273.22 39.86 3 LC: -0.013     0.033   >0.05 
 
TD, tree density; SD, shrub density; HD, herb density; GC, grass cover; LC, Lantana camara cover; 
CG, cattle grazing; FC, fuelwood collection; ELV, elevation; SLP, slope; DWS, distance to the nearest 
water source. AICc, AIC corrected for small-sample bias; Δ AICc, difference in AICc values between 
each model and the model with the lowest AICc; wi, AICc model weight; K, number of parameters 
estimated by the model. 
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Table 4.2. Summary of model selection procedure for covariates inﬂuencing large mammals 
occurrence during dry season in CA of BRT tiger reserve, with coefficients, associated standard 
errors and corresponding p values. 
 
Covariates wi AIC AICc Δ AICc K Coefficients SE p 
TD+SD+HD 0.79 236.34 237.82 0.00 5 TD: -0.343 
SD: -0.011 
HD: -0.019 
0.186 
0.003 
0.002 
>0.05 
<0.05* 
<0.05* 
TD+SD+HD+GC+DWS 0.21 237.07 240.43 2.61 7 TD: -0.363    
SD: -0.251 
HD: -0.015 
GC: -0.002 
DWS: -0.254 
0.183 
0.147 
0.003 
0.004 
0.115 
<0.05* 
>0.05 
<0.05* 
>0.05 
<0.05* 
TD+GC+DWS 0.00 270.28 271.76 33.95 5 TD: -0.523 
GC: -0.004 
DWS: -0.491 
0.173 
0.003 
0.102 
<0.05* 
>0.05 
<0.05* 
CG+FC+LC 0.00 270.92 272.40 34.58 5 CG: -0.003 
FC: -0.074 
LC: -0.106 
0.002 
0.030 
0.035 
<0.05* 
<0.05* 
<0.05* 
LC 0.00 275.53 275.94 38.13 3 LC: -0.138 0.035 <0.05* 
DWS 0.00 276.46 276.88 39.06 3 DWS: -0.368    0.093 <0.05* 
FC 0.00 282.86 283.28 45.46 3 FC: -0.074 0.028 <0.05* 
ELV+SLP 0.00 283.16 284.02 46.20 4 ELV: -0.003 
SLP: 0.016 
0.001 
0.056 
<0.05* 
>0.05 
CG 0.00 287.11 287.53 49.71 3 CG: -0.003 0.001 <0.05* 
TD+GC 0.00 289.57 290.42 52.61 4 TD: -0.196    
GC: -0.004    
0.156 
0.003     
>0.05 
>0.05 
 
TD, tree density; SD, shrub density; HD, herb density; GC, grass cover; LC, Lantana camara cover; 
CG, cattle grazing; FC, fuelwood collection; ELV, elevation; SLP, slope; DWS, distance to the 
nearest water source. AICc, AIC corrected for small-sample bias; Δ AICc, difference in AICc values 
between each model and the model with the lowest AICc; wi, AICc model weight; K, number of 
parameters estimated by the model. 
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Table 4.3. Summary of model selection procedure for covariates inﬂuencing large mammals 
occurrence during wet season in NCA of BRT tiger reserve, with coefficients, associated 
standard errors and corresponding p values. 
 
Covariates wi AIC AICc Δ AICc K Coefficients SE p 
CG 0.94 204.63 205.43 0.00 3 GC: -0.098  0.019 <0.05* 
TD+GC 0.04 209.96 211.67 6.24 4 TD: -0.019    
GC: 0.013    
0.006 
0.003 
<0.05* 
<0.05* 
TD+GC+DWS 0.01 211.40 214.47 9.04 5 TD: -0.019 
GC: 0.013 
DWS: -0.063 
0.006 
0.003 
0.084 
<0.05* 
<0.05* 
>0.05 
CG+FC+LC 0.00 213.67 216.74 11.31 5 CG: -0.007 
FC: -0.002 
LC: 0.044 
0.001 
0.006 
0.032 
<0.05* 
>0.05 
>0.05 
TD+SD+HD+GC+DWS 0.00 214.40 222.04 16.60 7 TD: -0.104 
SD: 0.015 
HD: 0.005 
GC: 0.017 
DWS: -0.072 
0.633 
0.094 
0.003 
0.005 
0.090 
>0.05 
<0.05* 
>0.05 
<0.05* 
>0.05 
TD+SD+HD 0.00 224.63 227.71 22.28 5 TD: -0.209 
SD: 0.002 
HD: 0.008 
0.089 
0.005 
0.003 
<0.05* 
>0.05 
<0.05* 
LC 0.00 229.26 230.06 24.62 3 LC: 0.057 0.031 >0.05 
DWS 0.00 230.48 231.28 25.85 3 DWS: -0.117 0.079   >0.05 
FC 0.00 231.22 232.02 26.59 3 FC: -0.007 0.006 >0.05 
ELV+SLP 0.00 231.53 233.25 27.82 4 ELV: 0.000 
SLP: -0.079 
0.000 
0.044 
>0.05 
>0.05 
 
TD, tree density; SD, shrub density; HD, herb density; GC, grass cover; LC, Lantana camara 
cover; CG, cattle grazing; FC, fuelwood collection; ELV, elevation; SLP, slope; DWS, distance to 
the nearest water source. AICc, AIC corrected for small-sample bias; Δ AICc, difference in AICc 
values between each model and the model with the lowest AICc; wi, AICc model weight; K, 
number of parameters estimated by the model. 
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Table 4.4. Summary of model selection procedure for covariates inﬂuencing large mammals 
occurrence during dry season in NCA of BRT tiger reserve, with coefficients, associated standard 
errors and corresponding p values. 
 
Covariates wi AIC AICc Δ AICc K Coefficients SE p 
TD+SD+HD+GC+DWS 0.57 205.76 213.40 0.00 7 TD: 0.251 
SD: 0.032 
HD: 0.005 
GC: -0.004 
DWS: -0.357 
0.122 
0.006 
0.004 
0.006 
0.093 
<0.05* 
>0.05 
<0.05* 
>0.05 
<0.05* 
CG+FC+LC 0.40 211.02 214.09 0.70 5 CG: 0.008 
FC: -0.036 
LC: -0.006 
0.001 
0.008 
0.030 
<0.05* 
<0.05* 
>0.05 
TD+SD+HD 0.03 216.56 219.64 6.24 5 TD: 0.248 
SD: 0.031 
HD: 0.005 
0.115 
0.004 
0.004 
<0.05* 
<0.05* 
>0.05 
TD+GC+DWS 0.00 229.13 232.20 18.81 5 TD: -0.001 
GC: -0.017 
DWS: -0.314 
0.007 
0.004 
0.083 
>0.05 
<0.05* 
<0.05* 
CG 0.00 230.18 230.98 17.58 3 CG: 0.083 0.019 <0.05* 
FC 0.00 232.17 232.97 19.57 3 FC: -0.033 0.009 <0.05* 
ELV+SLP 0.00 238.49 240.20 26.80 4 ELV: 0.002 
SLP: -0.069 
0.000 
0.048 
<0.05* 
>0.05 
DWS 0.00 240.79 241.59 28.19 3 DWS: -0.245 0.086 <0.05* 
TD+GC 0.00 240.89 242.60 29.20 4 TD: -0.001 
GC: -0.012 
0.007 
0.003 
>0.05 
<0.05* 
LC 0.00 248.60 249.40 36.00 3 LC: -0.016 0.034 >0.05 
 
TD, tree density; SD, shrub density; HD, herb density; GC, grass cover; LC, Lantana camara cover; 
CG, cattle grazing; FC, fuelwood collection; ELV, elevation; SLP, slope; DWS, distance to the 
nearest water source. AICc, AIC corrected for small-sample bias; Δ AICc, difference in AICc 
values between each model and the model with the lowest AICc; wi, AICc model weight; K, 
number of parameters estimated by the model. 
 
In CA, during dry season, large mammals’ occurrence was negatively influenced by eight 
covariates (tree, shrub, herb, distance to water source, Lantana camara, fuelwood collection, cattle 
grazing and elevation) and other two covariates (slope and grass cover) did not show any 
relationship. In wet season large mammals’ occurrence was positively influenced by tree density 
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and elevation, whereas grass cover, cattle grazing and distance to the nearest water source were 
negatively influenced on large mammals’ occurrence. Overall in CA, the large mammals’ 
occurrence was negatively influenced by grass cover, cattle grazing and distance to the nearest 
water source in both the seasons and positively influenced by tree density and elevation only in 
the wet season. 
In NCA, during wet season, large mammals occurrence was positively influenced by shrub density, 
herb density and grass cover, but negatively influenced by tree density, cattle grazing, fuelwood 
collection and distance to the water source. In dry season, the large mammals’ occurrence was 
positively influenced by tree density, shrub density, herb density, elevation and cattle grazing but 
negatively influenced by fuelwood collection, distance to the water source and grass cover. 
Interesting result observed in NCA was that, the influence of tree density and grass cover on large 
mammal occurrence was contradictory to each others in both seasons. If tree density shows 
positive relationship with large mammals’ occurrence, the grass-cover shows negative relationship 
and vice versa. Over all in NCA, the large mammals occurrence shows similar relationship with 
shrub density, herb density, fuelwood collection and distance to the water source in both the 
seasons. 
Over all, the model weights suggests that, the availability of forage and water source influenced 
positively, but Lantana camara cover, cattle grazing and fuelwood collection influenced 
negatively on large mammals occurrence. These are the key factors playing a major role in 
providing habitat space and avenue for large mammals movement at the landscape level (both in 
CA and NCA) of BRT tiger reserve. 
 
Discussion 
The Biligirirangan hills are linked by corridors to the adjacent ranges in the Western Ghats and 
my study has shown that the corridors are functional and are used by 18 species of mammals and 
facilitates movement of both nocturnal and diurnal animals. The Biligirirangan hills landscape is 
a prime wildlife habitat harbouring 32 wild mammal species (Kumara et al. 2012) of which I have 
recorded 15 mammal species through camera traps and 18 mammal species through sign survey 
in the forest-corridor landscape. There are variations in mammal use of corridors both between 
corridors and across seasons by different species. The corridors were most frequently used during 
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the late dry and early wet season (Figure 4.6). This may be because, after the long dry period, the 
area receives rains during the late dry season (April and May) which seem to trigger wildlife 
activities in the area due to availability of resources (Sanderson 1907, Gogi 2001).  
Though 15 mammal species use the corridors regularly, the Corridor Area (CA) shows relatively 
less mammal encounter rate compared to Non-Corridor Area (NCA) that indicates mammals are 
spending less time in the corridors and the CA next to it. The secondary data from Forest 
Department also revealed similar results, where the large mammals raid croplands which are 
adjacent to NCA than crop lands near CA. Apart from that, crop lands adjacent to the forest 
boundary may act as crucial habitats and play a major role in providing resources for wild-animals 
- especially for elephants - during the process of migration, that leads to crop depredation at 
temporal and spatial scale (Sukumar 1990, Hansen and DeFries 2007). Therefore, the narrow 
corridors in BRT are serving as a safe migratory corridors rather than habitat corridors for large 
mammals throughout the year. Therefore, the dimensions of the corridor play a crucial role in 
functionality of the wildlife corridors (Hilty et al. 2006). 
The evidence of corridors used by large herbivorous and carnivorous (including prey animals) 
regularly indicates that the corridors in BRT were once part of a contiguous forest in the past and 
were functioning as traditional wildlife migratory routes. Presently in the human-dominated forest 
landscape these corridors serve as critical migratory routes between potential wildlife habitats. 
Drivers of Mammal occurrence in forest-corridor landscape 
Though forest-corridor landscape has been used throughout the year, wet season seem to favour 
more mammal activity compared to dry seasons in NCA than CA. This could be due to the 
availability of forage (shrubs, herbs and grass cover) and proximity to the couple of perennial 
water sources in NCA. Therefore, the availability of resources has been acted upon large mammals 
occurrence as well as their activities in the forest-corridor landscape. Apart from that, in BRT 
landscape, most of the forest type in NCA is scrub and low elevation dry deciduous forest with 
less Lantana camara invasion. Therefore, this type of forest is known to provide good habitat for 
most of the large, medium and small sized mammals due to availability of resources (Kumara et 
al. 2012).   
 
 
98 
 
Though the CA area is rich in vegetation diversity and density compared to NCA, (Chapter 3) but 
CA areas are located in undulating terrain and relatively far from perennial water sources and also 
heavily invaded with Lantana camara (Chapter 3). Therefore CA areas may have been less 
preferred by large herbivores. The heavy Lantana camara cover affects vegetation structure, plant 
species composition and vegetation dynamics of the forest (Sundaram 2011) and subsequently 
reduce forage availability to the large herbivores. This is due to the regeneration of light-
demanding herbs and grasses were affected by the increase in Lantana camara density, leading to 
gradual decline in forage availability (Sundaram 2011). Apart from that, there were chances of 
forest cover had a negative effect on detection probability for most of the animals in CA. It suggests 
that animals occur in large groups; concentrate their foraging activities in sparse vegetation type, 
making them more easily detectable (Cove 2011). 
The study result also shows that, higher elevation influence negatively on mammal occurrence 
during dry season, wet season did not show any effect. In terms of slope, sloped areas were 
negatively influenced animal occurrence in dry season in NCA and positively influenced in CA. 
This indicates that, in dry season large mammals tend to minimize the risk of predation, avoid 
undulating terrain and heavy sloped areas during the process of migration. This is because; an 
animal should forage in areas where its intake rate is highest and predation risk is lowest (Festa-
Bianchet 1988, Boyer et al. 1998). Interestingly, the slope show positive influence on mammal 
occurrence in CA during wet season. This indicates that, irrespective of the risk of undulating 
terrain and slope, mammals move to resource rich areas of the corridor landscape during their 
migration especially in wet season. The forest cover was known to be significantly important 
feature for mammal species, however herbivore species including elephant, gaur, sambar deer, 
chital and muntjac are generalist species and they occur in all the forest types but the scale of 
impact differed between species (Erb et al. 2012, Kumara et al. 2012). Therefore large mammals 
spend less time in CA and use this area for safe migratory purpose. 
Anthropogenic threats in the corridor landscape  
The camera trap as well as sign survey data shows that, the corridors were also extensively used 
by people and livestock. In most of the cases the animal occurrence was negatively influenced by 
anthropogenic threats such as livestock grazing and fuelwood collection. People living and sharing 
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the same space and resources with wildlife (especially increased populations and expanded ranges 
of elephant and other large mammals) in this landscape and have experienced frequent human-
wildlife conflict (Setty 2004, Paramesha 2012). There were three types of anthropogenic threats, 
such as settlement related, topography related and developmental related threats recorded in BRT 
tiger reserve (Barve et al. 2005). These threats were connected to NTFP collection, collection of 
fodder for livestock grazing, fuelwood collection and collection of timber for domestic purpose.  
Fuelwood was one of the most extracted forest resources by the poor and forest dependent local 
people in the forest-corridor landscape; both in CA and NCA. According to local tribal people, the 
illegal fuelwood collection was happening extensively throughout the park boundary by outside 
villagers (personal communication with local people). In my study, most of the animal occurrence 
was negatively influenced by fuelwood collection. This is because fuelwood collection and lopping 
of trees, not only disturb wildlife habitat, but also can cause habitat degradation and subsequently 
affects animal community in the corridor landscape (Barve et al. 2005, Harihar et al. 2009).  
According to my study, the corridor landscape of BRT is used extensively by livestock. As 
mentioned in the draft management plan and annual action plan, there are nearly forty thousand 
individual livestock that graze in and around the BRT tiger reserve, which creates severe pressure 
on the forest (Gogi 2001). This may lead to competition between livestock and wild herbivores for 
grazing, and reduce the abundance of wild prey for carnivore animals (Woodroffe et al. 2005). As 
BRT is one of the potential habitats for tigers and leopards, cattle may be easy prey for wild 
carnivores. Apart from that, cattle may carry the risk of transmitting diseases to wild animals. As 
per the local people’s opinion, livestock holding seems to be an alternative income generation 
activity of the household and it would help them to cope with vulnerability during adverse 
conditions. This scenario responsible for the people-people conflict and is likely to persist in the 
region between local people and forest managers (MacKenzie et al. 2011). 
Along with wild animals, livestock and people, the corridors were also used by domestic dogs. 
The free-ranging dogs are unfavourable to wildlife as they are, not only reservoirs of many diseases 
but also increase hunting pressure on prey species as well as competitors of native scavengers 
(Butler and du Toit 2002, Vanak 2008). Even though there were no records of diseases 
transmission by free-ranging dogs to wild animals in BRT, the direct or indirect contact between 
domestic dogs and carnivores could lead to transmission of fatal infectious diseases in future. 
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Diseases such as rabies, canine distemper virus, and canine parvovirus, may wipe out of wild 
animal populations in the landscape (Jenks et al. 2011).  
Over all, high degree of undulating terrain, thick Lantana camara growth and anthropogenic 
threats might have acted negatively upon wildlife habitat and further to dispersal and animal 
movement in the corridor landscape. Despite the low habitat quality and anthropogenic pressure, 
large mammals use these corridors and adjacent forests for the purpose of movement. Some sort 
of good habitat features such as availability of suitable forage, perennial water sources and 
sufficient prey base, support forest-corridors to be functional. The functional corridors provide the 
avenue for large mammals’ not only for the purpose of safe migration across seasons but also to 
maintain ecological processes in times of unprecedented wildlife habitat destruction. 
 
Conclusions 
Wildlife corridors in BRT are being used by 18 mammals species of which, Asian elephant, Indian 
gaur, wild pig and three deer species (Chital, barking deer and sambar deer) are common users of 
the corridors. In human-dominated forest landscapes, anthropogenic disturbances and invasive 
species Lantana camara are known to alter wildlife habitat, breeding habits and also general social 
behaviour of the animal (Kurian et al. 2007). Species such as elephants are known to have long 
memories and few ungulates can resume long-distance migrations within a few years if the 
connectivity is restored (McComb et al. 2001, Bartlam-Brooks et al. 2011). Therefore, the 
requirement of large landscapes along with functional corridors is necessary in human-dominated 
forest areas. Despite continued anthropogenic pressures and Lantana camara problem in corridor 
landscape of BRT, corridors supports a wide range of large mammal species such as tigers, 
leopards, wild dogs and elephants due to remnant migratory path and also availability of resources. 
However restoration of wildlife corridors in BRT with native vegetation is essential as Lantana 
camara is spreading fast while anthropogenic pressures in and around the corridors would be 
funnelling animals towards corridors if they are made safe and conducive for mammals to move. 
This will facilitate the dispersal of large mammals from the Eastern Ghats to the southern Nilgiri 
biosphere reserve of the Western Ghats.  
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The long-term conservation of large mammals requires long-term monitoring of corridors and 
adjacent wildlife habitats. This will secure breeding populations by providing safe migratory paths 
for dispersal (Wikramanayake et al. 2004). This is critically important in maintaining ecological 
process, where, increased connectivity can facilitate dispersal and thus increase genetic 
interchange among both plant and animal populations, thus reducing the risks of inbreeding 
depressions (Beier and Leo 1992, Bennet 2003). The safe animal migratory corridors will mitigate 
human-wildlife conflict in human-dominated landscape and also support the shifting of species 
distribution fast enough to survive and accommodate adverse climate change (Osborn and Parker 
2003, Opdam and Wascher 2004). The updated and accurate information on functionality of 
corridors and breeding population of large mammals may help forest managers to update their 
management strategies and conservation interventions in the corridor landscape. 
Issues related to sampling method 
In my study, the capture rate (obtained from camera trapping) and encounter rate (obtained from 
sign survey) are not synonymous with an actual index of relative abundance. But capture rate and 
encounter rate can indicate relative abundance of a species with the assumption that, the detection 
rate is related to animal abundance (Morruzzi et al. 2002). Apart from that the post-hoc fitting of 
sampling scheme into an occupancy framework was not possible in this study. This is due to 
inappropriate sized sampling blocks (less than a size of one home range diameter of an animal; 
since home range of target animals vary from species to species in this study) during a sampling 
period, which violates the assumptions behind closed population (Nag 2008).  
To enable estimation of true occupancy, the size of sampling block should be larger than the home 
range of the animal (Srinivas et al. 2008, Goswami et al. 2014). Therefore we do not estimate true 
occupancy instead use the capture rate and species occurrence in generalized linear modelling as 
a function of several covariates for large mammals. This helps identify potential factors that could 
explain species occurrence and capture rates in the landscape.  
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Chapter 5:  
Socio-ecological dimensions of human-wildlife conflict: 
causes, consequences and community responses in forest-
corridor landscape of BRT Tiger Reserve 
Introduction 
Human-Wildlife Conflict (hereafter HWC) is the interaction between people and wildlife that 
results in negative impacts for human or wildlife populations wherever wildlife and people coexist 
and share limited resources (Knight 2000, Conover 2001, Madden 2004). Irrespective of 
geographical region or climate condition HWC is emerging as a global problem and remains one 
of the most pressing conservation challenges across the world, affecting conservation efforts in 
such landscapes (Distefano 2004, Chaudhry et al. 2010, Bawa et al. 2011). Though people and 
wildlife have coexisted for millennia, in recent decades we have seen dramatic increases in the 
frequency of HWC, due to an exponential increase of human population in wildlife habitats, 
fragmentation and degradation of wildlife habitat as well as migratory routes, changes in the 
cropping pattern, and also changes in land use and land cover in and around wildlife habitats 
(Choudhury 2004, Woodroffe et al. 2005, KETF 2012). 
It is argued that globally ever increasing demand on forest and farmland for human needs is 
contradictory to the aims of biodiversity conservation (Obunde et al. 2005). Large populations of 
forest dwelling and forest dependent communities look upon forested areas as farm and pastoral 
lands, and are dependent on the forests and the farmlands abutting the wildlife habitats for their 
livelihood requirements (WTI 2011). Clearing of forests for the expansion of farming and other 
developmental activities has destroyed as well as fragmented wildlife habitats (KETF 2012). The 
destruction and fragmentation of wildlife habitat and migratory routs hamper wildlife migration 
leading to encapsulation of animals like elephants (Osborn and Parker 2003). Encapsulated 
populations of large home ranging animals like elephants in fragmented forests surrounded by 
dense human population have to move for breeding and feeding purpose from resource poor 
habitats in search of water, suitable forage and shade (Sukumar 1990, Baskaran 1998, Sebago and 
Barnes 2003, Ramakrishnan 2008). During the process of migration, the farmlands adjacent, along 
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or across the animal’s migratory routes which are close to forests, experience high intensity of 
crop raiding or other types of conflicts (Treves Naughton 1998).  
Especially in developing countries crop-raiding not only affects subsistence of rural communities 
but also the survival of endangered species, particularly large mammals (Barnes 1996, Woodroffe 
et al. 2005). From an ecological point of view, in the long run, the impacts reach beyond the 
suppression or local extinction of wildlife populations which are in conflict with people, due to 
retaliatory killing of animals, destructive activities by people (Woodroffe et al. 2005) or poaching 
to compensate for the economic loss incurred through crop-raiding (Wilfred and Maccoll 2010). 
From a sociological point of view, HWC not only affects rural lives and livelihoods but also instill 
great animosity and fear among people who live in wildlife range (Treves Naughton et al. 1998). 
Human-wildlife conflict can also erode local support for conservation, especially when costs 
outweigh benefits (Gadd 2005). Apart from that, HWC can also undermine the relationship 
between conservation managers, protected areas, and local people, impeding local conservation 
efforts (Hill 1998, Nyhus et al. 2000, Osborn and Hill 2005). 
In spite of identifying various kinds of conflict mitigation strategies and people practicing few 
traditional mitigation methods, still the situation is worsening day by day. This could be due to the 
practical ineffectiveness of most traditional methods of deterrence (Osborn and Parker 2003, 
Distefano 2004), as well as the socio-ecological changes at the landscape level and behavioral 
changes at the animal level (Choudhury 2004, Saberwal and Rangarajan 2003). Therefore, 
mitigation strategies require a detailed understanding of socio-ecological dimension as well as 
spatio-temporal variation in the conflict occurrence (Woodroffe et. al. 2005). The primary 
challenge is to find the ways to mitigate the adverse economic impacts from HWC. Also, it is 
necessary to think of alternative frameworks which can inform the process of adapting to and 
absorbing crises caused by wildlife and coping with conflict vulnerabilities.  
In this chapter, I have look at the causes, consequences and responses by households and 
communities in BRT tiger reserve to HWC. Specifically I address the following research 
questions:  
 What are the factors that drive the human-wildlife conflict in the corridor-landscape?  
 What are the consequences of human-wildlife conflict on local people?  
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 How do people, both tribal and non-tribal cope with the conflicts in the corridor-
landscape, and are there significant differences? 
In analyzing household and community responses, I draw from the ‘sustainable livelihoods 
framework’, widely applied in the study of rural livelihoods.  According to Scoones (1998), "a 
livelihood comprises the capabilities, assets (including both material and social resources) and 
activities required for a means of living. A livelihood is sustainable when it can cope with and 
recover from stress and shocks, maintain or enhance its capabilities and assets, while not 
undermining the natural resource base". I specifically examine how endowments of soft and hard 
assets (in the form of social, physical, financial and natural capital) help forest fringe communities 
cope with and respond to stresses and shocks from wildlife attacks. I examine how people have 
been responding to wildlife attacks, and suggest measures to enhance the resilience of 
communities, whereby communities and wildlife can coexist and reduce conflicts.   
Biligirirangaswamy Temple Tiger Reserve (hereafter BRT), rich in floral as well as faunal 
diversity harbors approximately 600 elephants and 39 tigers along with thousands of forest 
dependent tribal (Soligas) and non-tribal people (Setty 2004, Kumara et al. 2012). It has been 
experiencing various kinds of anthropogenic threats especially in and around the forest-corridor 
landscape (Barve et al. 2005).  The anthropogenic pressures are attributed to over extraction of 
Non-Timber Forest Products (NTFP), fuelwood collection, expansion of settlement and cattle 
grazing coupled with intensive agricultural activities, encroachment and establishment of 
settlements inside or near the buffer zones (Vasquez and Gentry 1989, Uma Shankar et al. 1996, 
Menon et al. 2005, Chaudhry et al. 2010). In addition, developmental activities such as the 
construction of roads and highways and also electric lanes in the migratory routes indirectly affect 
wildlife, wildlife habitats and wildlife migration (Menon et al. 2005). These activities are highly 
problematic and lead to either crop damage or human casualties and sometimes wildlife death too. 
In turn it impacts on wildlife conservation and also safety and well-being of communities.  
Though crop-raiding lies at the interface between humans and wildlife, most studies have 
concentrated on only one aspect of the problem – either humans or wildlife, and rarely on both 
(Firate Emilie Maguy Melanie 2012). Till date, HWC studies largely in Indian scenario and not 
yet in BRT, have attempted to understand and find solutions for the issue of HWC through a 
corridor perspective as well as the experiences of the forest dependent communities. In 1990s BRT 
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landscape was part of the larger study on Human-Elephant Conflict (HEC hereafter) conducted by 
Sukumar (1989, 1990). He looked at ecology of the Asian Elephant in south India with reference 
to movement, habitat utilization, feeding habits and crop raiding pattern of elephants. There has 
been no site specific study on HWC in BRT either on ecological or sociological aspects of conflict 
issue since then.  
Apart from that, in BRT the issue of HWC is embedded with socio-political aspects due to 
indigenous tribal and few other non-tribal people living and sharing the same space and forest 
resources with wild animals. Interestingly, in BRT both ‘Project Tiger’ and the ‘Forest Rights Act’ 
are implemented to save mega-biodiversity of the forest and cultural diversity of people 
respectively. Moreover, as part of their cultural heritage, sacred sites of the forest are important to 
tribal people and to support this recently 4 ha of forest land per household was given to forest 
dwelling people in BRT under the Forest Right Act 2006 (RFRA 2006, Mandal et.al. 2010).  In 
such a situation considering both aims are equally important, it is crucial to have social and 
ecological aspects in policy making in order to facilitate corridor management to reduce HWC and 
secure local livelihoods (Treves Adrian et al. 2006, Messmer 2009).  
The present study assumes importance as there have been no studies after Sukumar (1989, 1990), 
in spite of repeated instances of HWC in BRT. In addition to this there is no provision in any of 
the existing conservation policies to exclusively deal with and outline a framework for conflict 
mitigation either at national level or at state level. The existing conservation policies such as 
Wildlife (Protection) Act 1972, Project Tiger 1973, Project Elephant 1992, are seems to be wildlife 
centric except ‘Forest Right Act 2006’, which is apparently in conflict with wildlife laws. An 
exception is the recent ‘Karnataka Elephant Task Force Report 2012’ submitted to high court of 
Karnataka which has tried to look at the issue of HEC through socio-ecological dimensions and 
suggested zone based approach. 
Though HWC has existed from past few decades, conflict mitigation strategies used across India 
have been largely ad hoc. The issue of HWC has been poorly studied in BRT and elsewhere in 
India. For instance there has been no single exclusive study on HWC in BRT, or study on 
mitigation measures especially on counter measures (EPT and fencing system) or issues of 
incentive based mitigation measures (compensation and crop insurance etc.). In terms of giving 
compensation there is discrimination between tribal and non-tribal farmers, though their lands are 
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located next to each other. For instance Soligas who are living and cultivating in the forest land 
are restricted to put electric fencing and also they are not eligible to claim for compensation against 
the crop raid. The process of giving ex-gratia to conflict victims is faster in city areas than forest 
fringe areas (e.g. Incidence of elephant killed a person in Mysore city recently). Further, the 
compensation will be given small and disproportionate to the actual loss. Apart from that, except 
eco-development committee (EDC hereafter), there is no other ‘committee’ formed by forest 
department (FD hereafter) with community participation deals HWC issues regularly. Therefore, 
unless and until we have a better understanding complexity of factors contributing to HWC, it is 
difficult to arrive at conflict mitigation or management strategy in the landscape like BRT. My 
study looked at the issue in socio-ecological point of view; to understand the drivers of the 
conflicts, impacts of the conflicts on rural households and coping mechanism for conflict 
vulnerabilities. This will help me identify key issues to be addressed in better management of 
HWC through improved participation of the communities.  
 
Study site and research methods 
Study site 
Biligiri Rangaswamy Temple Tiger Reserve (BRT) 
 
More recently the Mysore-Nilgiri Corridor has been gaining recognition for its importance in 
providing critical habitat and migratory routes for rare and endangered species (CEPF Report 
2007), including the Asian elephant (Elephas maximus), tiger (Panthera tigris), and leopard 
(Panthera pardus). Such charismatic mega fauna and their habitats are protected in the region 
through a network of tiger reserves and wildlife sanctuaries, notably BRT and Sathyamanagalm 
Tiger Reserve. BRT is part of the Mysore-Nilgiri landscape and located between 11-13ºN latitude 
and 77-78ºE longitude, covering an area of 540km², in the southeast corner of Chamarajanagara 
district in Karnataka state, India. 
On the east through Edeyarahalli-Doddasampige Elephant Corridor, BRT is connected to the Malai 
Mahadeswara Wildlife Sanctuary (MM hills), Cauvery Wildlife Sanctuary (CWS) and further to 
Bannerghatta National Park (BNP). On the south, BRT is linked to the Sathyamangalam Tiger 
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Reserve and then to Nilgiri Biosphere Reserve through Chamarajanagar-Talamalai corridor at 
Mudahalli and Chamarajanagar-Talamalai corridor at Punajanur (Figure 1).  
The legal status of the ‘Edeyarahalli-Doddasampige Elephant Corridor’ (hereafter Edeyarahalli 
corridor) comes under Reserve Forest and revenue land category whereas ‘Chamarajanagar-
Talamalai corridor at Mudalli’ and ‘Chamarajanagar-Talamalai corridor at Punajanur’ (hereafter 
Mudalli corridor and Punajanur corridor respectively) comes under Reserve Forest category 
(Menon et al. 2005). The national highway NH-209 that connects Chamarajanagar and Coimbatore 
passes through the Mudalli and Punajanur corridors in the southern part of BRT. Another state 
highway that connects Kollegal and Sathyamanagalam passes through the Edeyarahalli corridor in 
the eastern part of the BRT. In Edeyarahalli corridor area majority of the villages are inhabited by 
indigenous tribal community called Soligas, whereas in Mudalli and Punajanur corridor area the 
population composition is approximately 50% Soligas, with non-tribal (non-Soliga) communities 
making up the remaining 50%. 
 
Figure 5.1. Study villages in the corridor landscape of the BRT Tiger Reserve (EC, MC, PC stands 
for Edeyaralli Corridor, Mudalli Corridor and Punajanur Corridor respectively). 
PC 
MC 
EC 
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Thousands  of  people, both tribal (Soligas) as well as non-tribal (non-Soligas), live in and around 
the forest and get benefit from the extraction of Non-Timber Forest Products (NTFP), fuelwood 
and other kinds of forest resources. The Soligas, who are the major indigenous forest-dwelling 
tribal community inhabiting BRT right from hundreds of years, possess sophisticated knowledge 
about biodiversity. They used to practice shifting cultivation up to 1973, but after ‘Wildlife 
Protection Act 1973’ they have given up this practice and settled in permanent hamlets practicing 
agriculture on forest land (Setty 2004, Mandal et al. 2010). Within a matrix of ‘forest, people, 
farmland and wild-animals’, this landscape has been experiencing frequent HWC.  
Mixed method approach 
The nature of the research problem in this study led me to address the objectives through a mixed 
methods approach (Teddlie and Yu 2007) using a combination of qualitative and quantitative 
approaches (Kitchin and Tate 2000) as well as through community level participatory (PRA) 
methods (Mikkelsen 2005). Mixed method approach (combining qualitative, quantitative and 
participatory methods) is expected to yield more than the sum of the different approaches used 
independently (White 2002, Seale 2006). The complementary use of qualitative and quantitative 
approaches provides a greater range of insights and perspectives. It permits triangulation or the 
confirmation of findings by different methods. Overall this approach improves the validity of 
results, and makes the study of greater use to the constituencies to which it was intended to be 
addressed (Maxwell 1998).  
Villages and household selection for sampling 
At the core of my research methods was a random sample household survey, in addition to focus 
group discussions, informal interviews with a range of stakeholders including forest officials, 
community members and researchers, and review of topical developments (from news paper 
articles and other sources) and policy documents. I visited a number of villages in and around the 
wildlife corridors at different periods of time and information was gathered from the local people 
through informal interviews. Apart from that informal discussions were also conducted with tribal 
co-operative societies (LAMPS and SAS), range forest officers, tribal chiefs and other key 
informants in the respective Village Panchayats of the study area. These kinds of informal and key 
informants’ interviews allowed me to better understand the socio-economic situation of the area. 
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Apart from that, the advantages of ‘key informants’ interview also allow researchers to know the 
personal feelings of the people about the study topic (Powell 1999). During my field visit I found 
some discrepancies in the corridor dependent villages list mentioned in Menon et al. (2005). Later 
they were updated through proper ground truthing through informal interviews with local people 
and respective village panchayats, and also personal visits to the study area (Table 5.1). Finally, I 
came up with a list of 18 villages located in and around the corridors (eight tribal (Soliga) villages, 
seven non-tribal (non-Soliga) villages and 3 mixed villages) as follows – 
Table 5.1. Modified list of forest-corridor dependent villages across the three 
corridors in the study site of BRT tiger reserve. 
 
Sl. No. 
 
Edeyarahalli 
corridor 
Mudalli  
corridor 
Punajanur  
corridor 
1 
2 
3 
4 
5 
6 
Andipalya 
Boredoddi 
Hosadoddi 
Havinamoole 
Kuduvaale 
Koulikatte dam 
Godemadudoddi 
Mudalli 
Talavadi 
Kolipalya 
Mukanapalya 
Banavadi 
Bejjalapalya 
Muneshwara Colony 
Punajanur 
Srinivasapura 
Hosapodu 
Irainapura 
 
Out of the 18 villages, six corridor dependent villages (Soliga and non-Soliga village, three each) 
were selected randomly for sampling. The household survey sampling frame was obtained from 
respective village panchayats and that information was triangulated through onsite visit. Based on 
the sampling fraction, 20% of the households per village were selected randomly for the survey. 
In total, I surveyed 100 households from all three corridors (Table 5.2). 
Table 5.2. Household selection (20% from each village) in three different corridors. 
 
 Corridor Sl. No Village/Settlement Group/ Community 
Households 
surveyed 
Edeyarahalli  
Corridor 
1 Hosadoddi 
Non-Soligas 
Soligas 
12 
03 
2 Havinamule Soligas 15 
Mudalli  
Corridor 
3 Mudalli 
Non-Soligas 
Soligas 
24 
01 
4 Banavadi Soligas 14 
Punajanur  
Corridor 
5 Bejjalapalya Non-Soligas 11 
6 Muneshwara Colony Soligas 20 
Total households 100 
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Data collection period 
The key informant interviews and informal interviews were conducted throughout the study 
period. However, the focus group discussions (hereafter FGD) and household questionnaire 
surveys were conducted at a particular time of the year. The FGD were conducted in October 2010 
followed by household questionnaire survey conducted in December 2011. These two periods were 
important periods for data collection regarding HWC, since they coincide with the peak cropping 
season with many crops ready for harvest. To complete in time and speed up the work, I executed 
the survey along with an additional research assistant who spoke the local language and had prior 
experience of conducting FGD and administering household questionnaire surveys. 
Focus Group Discussion 
The first phase of data collection involved FGD with community members in each of the study 
villages (Mikkelsen 2005, Seale 2006). FGDs provide an opportunity to local people to take part 
in the research, with proper facilitation by researcher. It is expected to help local communities to 
understand their problems and identify their own possible solutions (Clendon 2001). 
To conduct FGD, I had classified the villages in to tribal (hereafter Soligas), non-tribal (hereafter 
non-Soligas) groups in a way that, it should be helpful to compare the resource use and 
conservation views of local communities towards HWC and corridor conservation. A suitable topic 
guide was prepared for conducting FGD and pilot tested in two villages of which one was a tribal 
village, and the other a non-tribal village. Later six FGDs were conducted in six study villages, of 
which three each were conducted in tribal and non-tribal villages. In total 94 people participated 
in the eight FGDs of which 82 were male and 12 female. Community wise 52 participants were 
Soligas and 42 non-Soligas. The number of participants per FGD ranged from 6 to 19 per FGD. 
An ordered list of topics/ questions were covered to address the above mentioned objectives to 
ensure that subject areas were covered systematically and with some uniformity in all FGDs. For 
purposes of this study, the group of participants was asked about resource use, forest dependency 
and HWC, along with problems associated with HWC. Also questions were asked about their 
attitude towards the forest, conflict management and wildlife conservation. Questions were asked 
in an interactive group setting where participants were free to talk with other group members by 
facilitating discussion in a purposeful and open way. Regarding this issue, I also interviewed three 
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Range Forest Officers of BRT during the course of my study period (January to February 2011). 
FGDs were followed up with a detailed household questionnaire survey.  
Household questionnaire survey 
Directly administered household questionnaire survey method (Kitchin and Tate 2000, Mikkelsen 
2005, Seale 2006) was used to assess the socio-economic status as well as conservation attitude 
among the forest fringe communities with reference to forest resource use, farming, and issues 
related to HWC and mitigation measures. Questions were prepared to get the following 
information from the respondents –  
 Information on households (size of the household, sex, age, education, social participation, 
health status of the respondents as well as family members)  
 Main occupation, land and livestock holding and other assets 
 Income generating activities; income generated through NTFP harvest, wage-labour, 
farming, fuelwood collection and related activities 
 Information on HWC especially cropping pattern, crop-raiding animals and frequency of 
crop raiding, income loss due to crop raiding and also ongoing as well as preferred crop 
raiding mitigation strategies  
I pilot tested the draft questionnaire with selected households before undertaking the actual survey. 
It helped me to see if the respondents understand the questions and give useful answers, and also 
to clarify if my instrument had been properly designed. 
Data collection on drivers of crop depredation at habitat level 
Data on the number of crop raid incidents, responsible animal and crop raid locations were 
collected as secondary data from each forest range offices of BRT. Later each location was visited 
and the coordinates were recorded using a handheld Global Positioning System (GPS) instrument. 
The vegetation related information (variables such as Shannon-wiener diversity index, tree density, 
elephant food plants density, Lantana camara density, grass cover) was taken from chapter three. 
The variable ‘elephant dung density’ is taken from chapter four (refer the methods section in 
chapter three and four). The information on crop type and barrier types; Elephant Proof Trench 
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(EPT) and fencings were also recorded in the forest boundary. The data pertaining to variables 
such as ‘distance to forest’ and ‘distance to nearest corridor’ was obtained from handheld GPS 
(Garmin GPS 76) markings measured by using geographic information system (GIS) software, 
ArcMap10. 
Apart from this, information was collected from tribal cooperative society called LAMPS (Large-
scale Adivasi Multi Purpose Cooperative Society) regarding NTFPs such as number of items 
collected, price of NTFP and role of LAMPS play during HWC. Some village/ settlement related 
information was collected from respective village panchayaths. In addition, secondary data was 
also gathered from media reports covering HWC issues in and around BRT and also elsewhere in 
Karnataka state. 
Data analyses 
The numerical data were analyzed through statistical tools including Spearman rank correlation, 
generalized linear model, Chi-square test, t-test using R version 3.0.1 (R Core Team 2013). 
The data on ‘drivers of crop depredation’ was analyzed by using Spearman rank correlation and 
generalized linear model. I first used the Spearman rank correlation (Hoare 1999, Sitati et al. 2003) 
to check for univariate relationships between the number of crop raid incidents and eight associated 
variables such as distance to forest and distance to nearest corridor, Shannon-wiener diversity 
index, tree density, elephant food plants density, Lantana camara density, grass cover, elephant 
dung density. Some of the variables were averaged for each sampling block across the park 
boundary before analysis. The role of crop type and barrier types (EPTs and fencings) in the forest 
boundary were also considered for the analysis. 
Then I explored the link to multiple habitat variables with a Generalized Linear Model (GLM) 
with Poisson distributed errors. I have taken number of crop raid incidents as a response variable 
and six associated variables as predictor variables. I started with an initial model with six variables 
to reduce co-linearity and operated a backward selection based on the Akaike Information 
Criterion (Burnham and Anderson 2002, Bal et al. 2011). 
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I used secondary data for predicting crop raiding pattern. The crop raid incidences were taken from 
the reports filed by individual farmers seeking compensation from the FD for damage that caused 
by elephants. I assume this reflects the actual intensity of human-elephant conflict in BRT. Using 
this indicator may present several difficulties. But still, I expect the reports on crop raid incidences 
to be reliable because they involve inspection and become public through the local media. I assume 
these numbers to be an exact measure of the actual number of crop raid incidences incurred through 
human-elephant encounters (Bal et al. 2011).  
Finally most of the information gathered through qualitative data and also personal observations 
were incorporated and interpreted here and there to strengthen the quantitative data to address the 
research problem in this chapter.  
Results 
1. Baseline information 
There are between 25 to 197 households in the dependent villages inhabited by Soliga and non-
Soligas communities such as Shetty, Lambani, Nayaka, Badaga, Kuruba, Veerashyva, Madivala, 
Achari, and Muslims. Each community has its own customs, traditions, and life style. A few 
villagers have migrated into these villages after the declaration of the Biligirirangaswamy Temple 
Wildlife Sanctuary in 1974. The declaration of the wildlife sanctuary led to a ban on shifting 
cultivation and hunting, carried out primarily by Soligas, and the establishment of podus or 
colonies of 10 to 60 households on the periphery of the forest by the FD to settle them (Mandal et 
al. 2010).  In another case, approximately 3,000 acres of forest land was cleared in 1974 with the 
help of the Government of India and Government of Karnataka to establish a refugee camp for 
Tibetan refugees in Dhondenling, which comes under Edeyarahalli corridor landscape. Likewise 
nearly 1,000 acres of Punajanur state forest land was cleared for settlers in 1960 near the Punajanur 
corridor area. (http://www.tibetgov.net/india/settlements/kollegal.html Accessed on: 24-12-2010). 
The study villages were established approximately between 40 to 80 years back. 
Out of 100 households surveyed in the corridor landscape 53 were Soligas and 47 were non-
Soligas. Among 100 respondents 76 were male and 24 were female. Number of family members 
per household ranged from 1 to 19 and the respondents age ranged from 21 to 80 years. Seventy 
percent (70%) of the population is of working age (defined as the household members aged 
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between 16 and 50 years) is working as a wage labor, because as per the respondents, above 60 
years is difficult work as wage labor and 9% is above working age while the rest are children below 
the age of 16. Thirty four respondents were educated, of which 9 having studied up to primary 
school level, 18 up to middle school and 6 up to high school level and only one studied till 12th 
class. Eighty four households lived in pakka (tile) houses with the remainder living in kuchcha 
houses (house made up of wood, mud, straw and dry leaves).  
Table 5.3. Household characteristics of Soligas and non-Soligas in forest-corridor 
landscape of BRT tiger reserve. 
Characteristics Whole  Soligas non-Soligas 
Sample size 
 Total 
 Male 
 Female 
 
100 
76 
24 
 
53 
39 
14 
 
47 
37 
10 
Housing 
 Pakka house 
 Kuchcha house 
 
84 
16 
 
43 
10 
 
41 
6 
Family members (%)  
 Working class 
 Children 
 Old-age 
 
70 
21 
09 
 
69 
22 
09 
 
72 
19 
09 
Education 
 Educated 
 Primary school (1-4)  
 Middle school (5-7) 
 High school(8-10) 
 12th Class (11-12) 
 
34/100 
09 
18 
06 
01 
 
22/53 
04 
13 
05 
00 
 
12/47 
05 
05 
01 
01 
Occupation (%) 
 Agriculture 
 Wage labor 
 Govt. job 
 Private job 
 Business 
 
98 % 
91 % 
06 % 
04 % 
05 % 
 
52/53 (98 %) 
49/53 (92 %) 
04/53 (08 %) 
02/53 (04 %) 
00/53 (00 %) 
 
46/47 (98 %) 
42/47 (89 %) 
02/47 (04 %) 
02/47 (04 %) 
05/47 (11 %) 
 
Agriculture is the main occupation for 98% households and 91% households have at least one 
person who can take up wage-labor opportunities. For two percent (2%) of the households, wage-
labor is the main occupation since they have no agricultural land. In terms of household 
characteristics, there is not much difference between Soligas and non-Soligas (Table 5.3). Most of 
the respondents mentioned that agriculture is a primary and wage labor a secondary occupation.  
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At least 50% of the household members are involved in agriculture as well as wage labor. Farming 
in the sampled villages is completely rain fed but a very few non-Soliga villages have bore well 
facility for irrigation to cultivate turmeric and banana. 
1.1. Legal status of Soligas and non-Soligas forest dependence  
Both Soligas and non-Soligas depend on the corridor landscape one way or the other way for their 
livelihood. This includes activities such as NTFPs collection, fuelwood collection, farming and 
livestock grazing. The Soligas were heavily dependent on the corridor landscape for their 
livelihood than non-Soligas. They harvest NTFPs (amla, honey, lichen, soap nut, soap berry, gall 
nut, bedda nut, broom sticks, wild turmeric, etc.) seasonally and fuelwood, fodder, cattle grazing 
etc., on daily basis. But the non-Soliga communities are also partially dependent on the forest for 
fuel wood, fodder, and cattle grazing on daily basis. Even though they do not have customary 
rights in the reserve to harvest NTFPs, some of them still do harvest NTFPs, especially amla, 
honey, and broom sticks during harvesting season along with Soligas for domestic purpose. In 
2006, a ban was introduced on NTFP collection in BRT for commercial use. This has produced a 
drastic change in the cash income and livelihoods of the Soligas. The income generated from NTFP 
collection per household was 60% and was reduced to 3% (Hegde et al. 1996, Sandemose 2009). 
However, in the corridor dependent villages people still collect NTFP on a minor scale and for 
total income, this contributes approximately 12% of Soligas income and 7% of non-Soligas 
income. Along with the reduction in their household income due to ban on NTFP collection in 
2006, the Soligas who are living in the forest land have fear of eviction due to declaration of BRT 
as a Tiger Reserve in December 2010. 
1.2. Income sources 
Local people in the corridor landscape earn their income through various sources such as 
agriculture, wage-labor, and employment in government as well as the private sector. Some people 
have set up small scale businesses (e.g. provision store) and others make a living from NTFP as 
well as fuelwood collection. In this landscape 98% of households engage in agriculture, 91% in 
wage-labor, 6% in government job, 4% in private job, 5% in small scale business such as small 
provision stores (only by non-Soligas), 89% in fuelwood collection and 28% in NTFPs collection 
activities (only by Soligas). Approximately 78% of household income for both the communities 
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(Soligas and non-Soligas), was generated from agriculture and wage-labor (Table 5.4 for complete 
details). During off season (lean agricultural season) local people go for wage-labor to nearby 
cities or other’s farm land. Some people go to nearby coffee estates which are located in the core 
area of the reserve especially during the fruiting seasons to harvest coffee fruits and also estate 
related wage activities.  
To know the income difference between Soligas and non-Soligas at household level, which was 
generated from various sources, I computed the ‘two sample t-test’. The test result shows that there 
is a significant difference between income generated by Soligas and non-Soligas only in fuelwood 
collection but not in other income generating activities, such as agriculture, wage-labor, 
government job and also private job. I did not test the NTFP harvest and small scale business, 
because there is no income for non-Soligas through NTFP collection and there is no income for 
Soligas in small scale business (Table 5.4).  
Table 5.4. Income generated from various sources at household level by both Soligas and 
non-Soligas in BRT tiger reserve (Income is in Rs. 1000 ). 
Income source 
Income generated/household (Mean±se) 
t-value p-value 
Soligas (n=53) non-Soligas (n=47) 
Agriculture 32.99±3.70 29.72±2.82 0.7028 >0.05 
Wage-labor 26.91±3.68 28.74±3.30 0.3722 >0.05 
Fuelwood collection 7.34±0.56 5.42±0.45 2.6515  <0.05* 
Government job 6.79±3.55 5.11±3.57 0.3349 >0.05 
Private job 0.85±0.70 3.57±2.45 1.0716 >0.05 
NTFP collection 1.98±0.37                 - - - 
 
2. Conflict in the corridor landscape 
Conflicts are common in the corridor landscape where people share the same space and resources 
with wildlife, especially increased populations and expanded ranges of Asian elephant (Elephas 
maximus) and other animals. People grow ragi (finger millet), beans, cowpea and vegetables, of 
which ragi is the major food crop as well as staple food for all local communities of the region. 
However, a few people grow maize, potato and banana as major commercial crops. Among income 
generated from crop production, maize contributes 52%, ragi 33%, cowpea 8%, vegetable 4% and 
potato 4% per household for Soligas, and for non-Soligas maize contribute 66%, ragi 27%, cowpea 
2%, vegetable 3% and potato 2% per household. Therefore, in terms of crop production also, there 
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is no significant difference in income generated through various crops between Soligas and non-
Soligas (Two sample t-test, p>0.05) except cow pea (Two sample t-test, p<0.05). To compute two 
sample t-test, the yield and price of that particular crop was considered for both Soligas (n=53) 
and non-Soligas (n=47) during data collection period.   
People living and farming in this landscape, have experienced frequent HWC. In the two years 
(2010-11 and 2011-2012) of my study period 1410 conflict incidents occurred in BRT, of which 
97.44% were incidents of crop depredation, 1.56% of cattle depredation, 0.70% resulting in human 
injury and 0.28% of human death. The conflict incidences are happening throughout the year 
across the reserve but high during October to March which coincides with cropping season and 
dry season of the year (Figure 5.2).  
 
Figure 5.2. Crop depredation by wild animals across the year (n=5). Here n=5 means, data 
collected each year from 5 ranges of BRT tiger reserve. Data source: Forest Department, BRT. 
In this landscape people have seen elephant (Elephas maximus), wild pig (Sus scrofa), sambar deer 
(Rusa unicolor) and chital (Axis axis) frequently but rarely gaur (Bos gaurus) tiger (Panthera 
tigris), leopard (Panthera pardus), sloth bear (Ursus ursinus) and wild dog (Cuon alpinus). Across 
the corridor landscape, respondents ranked these mammals based on their percentage level of crop 
damage (Figure 5.3). Among these, the animals responsible for conflicts (ranked in descending 
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order of conflict-incidence) are elephants (responsible for 92% conflict incidents in the form of 
crop raiding), followed by wild pig, chital, sambar deer, and gaur. We can see the similar trend in 
all three corridors and statistically there is no significant difference in crop damage by any of these 
animals between the corridors (Pearson's Chi-square test, p=0.5057).  
 
Figure 5.3. Responsible animals and their rank in conflicts across the corridor landscape of BRT 
tiger reserve. 
In terms of crop preference by wild animals, elephants have been identified as showing a 
preference for maize across Karnataka. In BRT corridor landscape 12% of respondents mentioned 
that elephants prefer ragi. Twenty percent (20%) mentioned that the preferred crop was maize, 
35% mentioned both ragi and maize, while 18% respondents believed that elephants prefer all 
types of crops including sugar cane and banana. Fifteen percent (15%) respondents opined that, 
the wild pig also prefers maize and the chital prefers cowpea.  
There were very few examples of cattle depredation (0.7%), by both tigers and leopards but human 
injury caused by elephant and sloth bear encounters (0.3%). In the corridor landscape, since the 
crop lands of Soligas and non-Soligas were located next to each other and also there is no 
significant difference in crop grown between Soligas and non-Soligas, I have taken all 100 
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respondents (includes both Soligas and non-Soligas) opinion to assess the crop preference by wild 
animals instead of Soligas and non-Soligas. 
2.1. Drivers of crop depredation and habitat characteristics  
The Spearman rank correlation test result shows that, there is a significant positive univariate 
correlation between the incidents of crop raiding and distance to corridors (Rs=0.276 and p<0.05) 
but a negative correlation with Lantana camara density, Shannon’s diversity H’, elephant food 
plants density, distance to forest and tree density (p>0.05 but Rs shows negative value).  Also 
shows there is no significant correlation with grass cover and elephant dung density (Table 5.5). 
Table 5.5. Spearman rank correlation coefficients (Rs) between elephant crop raid 
incidences and the habitat variables (arranged in decreasing order of significance). 
Habitat variables Correlation with crop raid (Rs) p-value 
Distance to corridors 
Lantana camara density 
Shannon’s diversity H’ 
Elephant food plants density 
Grass cover 
Elephant dung density  
Distance to forest 
Tree density 
  0.276 
- 0.208 
- 0.200 
- 0.166 
  0.139 
  0.107 
- 0.099 
- 0.068 
0.033 * 
0.112 
0.127 
0.207 
0.292 
0.418 
0.453 
0.608 
 
The initial model contained six variables and stepwise deletion of variables from the initial model 
resulted in a final parsimonious model with five variables which are statistically significant. The 
variables such as, distance to corridor (coefficient 0.055 and p<0.001) and tree density (coefficient 
0.055 and p<0.001) are positively correlated whereas distance to forest (coefficient -0.146 and 
p<0.001), elephant food plants (coefficient -0.019 and p<0.001) and Lantana camara density 
(coefficient -0.006 and p<0.001) are negatively correlated (Table 5.6).  
In terms of identifying relationship between crop raid incidences with crop type grown and 
mitigation strategies practicing at the forest boundary, the crop raiding doesn’t show any pattern 
either with crop grown (Simple linear model, F=1.186 on 6 and 52 DF, p-value: 0.3284) or with 
crop raid mitigation strategies, such as counter measures (F=0.9427 on 3 and 55 DF, p-value: 
0.4264). 
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2.2. Consequences of HWC on households in the forest-corridor landscape 
 
Among different types of HWC, crop loss, human injury and property damage were the three major 
types in the corridor landscape.  My study results show that, across the corridor landscape, among 
both the communities, 92% respondents experienced crop loss, followed by 28% respondents’ 
experienced human injury and 7% respondents experienced property damage (Figure 5.4) mainly 
by elephants (The percentage was calculated based on 100 respondents response towards each type 
of HWC). In the corridor landscape, all three types of conflicts are more or less uniform between 
the corridors and among local communities (Figure 5.4 and 5.5). 
Forty seven percent (47%) of the total income of both Soliga and non-Soliga communities was 
from farming activities. Out of this half of the income was lost due to crop raiding (for Soligas 
48% and for non-Soligas 44%) which approximately covers 1/4th of their total household income 
for both the communities. In terms of monetary loss due to crop raid by animals, statistically there 
is no significant difference either between the corridors (One-way ANOVA, F=1.528, p=0.225) or 
between communities (Two sample t-test, t=1.455, p=0.149). More or less the crop loss trend was 
similar in both the communities across the forest-corridor landscape. Apart from that, an average 
25% of the money from each household which was earned through farming will go to repay the 
loan or debt, which is an additional burden to the household.  
Table 5.6. Slope coefficients for a generalized linear model with Poisson 
distribution of errors of crop raid incidences modeled as a function of five 
habitat variables. 
Variable Slope coefficient Standard error P-value 
Distance to corridor 
Distance to forest 
Tree density 
Elephant food plants 
Lantana camara density 
  0.055 
- 0.146 
  0.004 
- 0.019 
- 0.006 
0.003 
0.016 
0.000 
0.003 
0.001 
<0.001 
   0.001 
   0.001 
   0.001 
   0.001 
Results presented correspond to the most parsimonious model, with the 
lowest Akaike Information Criterion value (Burnham and Anderson 2002, 
Bal et al. 2011). 
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Figure 5.4. Percent of different conflict incidences among local communities (Soligas and non-
Soligas) in the forest-corridor landscape of BRT.  
 
  
 
Figure 5.5. Percent of conflict different incidences between the corridors (EC, MC, and PC are 
Edeyaralli Corridor, Mudalli Corridor and Punajanur Corridor respectively).  
Forty six percent (46%) of the respondents  mentioned  that, their cropland was raided by animals 
at least 1-5 times, 18% respondent’s cropland was raided 5-15 times (animals spend two weeks in 
that area only ) and 16% respondents told that, their crop lands were raided frequently (Figure 5.6). 
Crop raiding was common in all three corridor areas but around 50% of frequent crop raid taken 
place in the farmlands which were located in and around the Punajanur corridor. 
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Figure 5.6. Percent of crop raiding frequencies among local communities in the forest-corridor 
landscape of BRT.  
2.3. How do communities cope with conflict? 
2.3.1. Ongoing and preferred crop-raid mitigation strategies 
In terms of ongoing crop-raid mitigation strategies, there were five types; such as guarding, 
erecting scare crow, live plant fencing, barbed wire fencing and observing rituals. For each 
ongoing strategy, the rank and percentage was calculated based on 100 respondents’ opinion. Out 
of 100 respondents 97% respondents (51 Soligas and 41 non-Soligas) practice vigilance method 
(guarding their crop by constructing watch tower in the farm land) as a topmost mitigation 
measure. Among, those who practiced vigilance method, 67% (36 Soligas and 31 non-Soligas) 
also erected live plant fencing as a second option. Again out of 100 respondents 42% (31 Soligas 
and 11 non-Soligas) practice rituals as a third option to guard the crops. Only four percent (two 
each) have barbed wire fencing around their farm land while two percent (one each) respondents 
have erected scarecrows on their lands which are fourth and fifth options to guard the crops (5.7). 
In terms of preferred strategies also there were top five mitigation strategies; such as EPTs, 
guarding, barbed wire fencing, solar fencing and electric wire fencing. Here also, for each preferred 
strategy, the rank and percentage was calculated based on 100 respondents’ opinion on each 
strategy. All respondents (100%) prefer to use solar fencing around the farmland as a topmost 
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mitigation strategy. Seventy two percent (41 Soligas and 31 non-Soligas) preferred ‘EPTs’ as the 
second most-preferred strategy while 64% respondents (32 each) preferred the vigilance method. 
As fourth and fifth preference, 57% (30 Soligas and 27 non-Soligas) mentioned barbed wire 
fencing and 31% (16 Soligas and 15 non-Soligas) expressed a preference for electric fencing 
around their farm land (5.7). 
 
Figure 5.7. Ongoing and preferred crop depredation mitigation strategies and their ranks (the 
serial number shows the rank of the mitigation strategy). 
I feel that, the household income is an important factor that helps farmer to adopt good crop raid 
mitigation strategies such as erecting solar/electric fencing or paying premium for crop insurance 
etc but my study results shows there is no significant difference in income or assets between 
Soligas and non-Soligas. Despite of these results, I tested the difference in ongoing and preferred 
crop raid mitigation strategies between Soligas and non-Soligas, because (a) most of the Soligas 
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are living and cultivating in the forest land, therefore they are restricted to put electric fencing and 
also they are not eligible to claim for compensation against the crop raid, (b) among several crop 
raid mitigation strategies, performing ‘ritual’ is one of the interesting strategies/ beliefs, that is 
practicing only in Soliga community to mitigate crop raid by wild animals. To test the difference 
in preference for mitigation measures between Soligas and non-Soligas, I used Pearson's Chi-
square test. The test result shows that, there is no significant difference between Soligas and non-
Soligas in both ongoing (Chi-square=6.0301, df=4, p-value=0.1969) as well as preferred crop 
depredation mitigation strategies (Chi-square=0.7083, df=4, p-value=0.9503).  
2.3.2. Availability of capital assets among the affected communities and opportunities to 
develop coping mechanism 
The sensitivity and resilience of households may directly relate to how they deal with the capital 
resources available to them (Stocking and Murnaghan 2001). This is because, resources have been 
subdivided in to number of different elements or capital assets such as - Natural capital, Human 
capital, Physical capital, Financial capital and Social capital (Scoons 1998, DFID 1999).  
Natural capital: In my study, natural resource stocks that include NTFPs and fuelwood collection 
are a natural capital. At present, my study shows that, for total household income the natural capital 
contributes 12% for Soligas and 7% for non-Soligas. But before ban on NTFP collection in 2006, 
the total income generated from NTFP collection per household was 60% and was reduced to 3% 
(Hegde et al. 1996, Sandemose 2009). In addition to that, at present condition also people depend 
on the forest-corridor landscape for cattle grazing and cattle fodder which is an uncontrolled and 
unaccountable in terms of monetary value. 
Human capital: Human capital is the most important asset for the successful pursuit of different 
livelihood strategies. The working/ labor class (engaged in farming as well as wage-labour) in this 
corridor landscape is quite well. Among total human population in the corridor landscape 92% of 
people are in good health condition, of which 70% of healthy men and women are capable of 
earning their household income (18 to 50 years age group). Some of the family members regularly 
and some are during off season of the year go for wage-labour to nearby cities or other’s farm land. 
Majority of the Soligas go to the nearby coffee estates as a daily wages which are located in the 
core area of the reserve, for the purpose of fruit harvest during the fruiting seasons, otherwise some 
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estate related labor works. Overall 35% of Soliga household income and 38% of non-Soliga 
household income was generated from daily wage-labour and was considered to be contribution 
from human capital.  
Physical capital: In the corridor landscape 61% households own cattle and 21% households own 
goats, for the purpose of their agricultural practice and also as an alternative income source. 
Therefore, the livestock holding is considered to be an asset and comes under physical capital. 
Apart from that, the forest-corridor landscape is also used for agricultural purposes by both Soligas 
and non-Soligas. In terms of landholding, Soligas have an average 3.03 acres/household 
(2.93±0.20) whereas non-Soligas have 2.67 acres/household (2.60±0.17) but if we look this 
landholding very closely, the non-Soligas holds more patta/revenue land compared to Soligas 
which is crucial in evaluation of economic status of the household. Among their landholding, both 
the communities have left some negligible amount of fallow land due to HWC (Table 5.6). 
Table 5.7. Mean (± se) acres of land holding by local community in the forest-
corridor landscape. 
 
Community 
 
Total  
Land holding 
Forest 
Land 
Patta 
land 
Fallow 
land 
Soligas (n=53) 3.03 ± 0.27 1.77 ± 0.31 1.12 ± 0.2 0.13 ± 0.1 
Non-Soligas (n=47) 2.67 ± 0.22 0.42 ± 0.16 2.15 ± 0.23 0.08 ± 0.05 
 
Financial capital: A small number of respondents (9 out of 100) have invested in health insurance 
such as Life Insurance Corporation (LIC). Apart from that, people sometimes have access to credit 
or cash remittances at the time of vulnerability provide by a few moneylenders or by banks, which 
is a common practice in this landscape.  
Social capital: Social capital is based on reciprocity between households and the community. The 
social resources (networks, social relations, affiliations, associations, groups and cooperatives) 
upon which people draw when pursuing different livelihood strategies require coordinated actions 
(Scoones 1998). In this landscape at least one member of every household is associated with one 
or the other social resource (Figure 5.8). The six social resources are SHG, LAMPS, SAS, EDC 
and insurance schemes such as LIC and Yashaswini. 
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Figure 5.8. Local people’s association with social resources (SHG: Self Help Group, LAMPS: 
Large-sized Adivasi Multipurpose cooperative Society, SAS: Soliga Abhivruddhi Sangha, 
Yashswini: Cooperative Farmers Health Care Scheme by Government of Karnataka, EDC: Eco-
Development Committee, LIC: Life Insurance Corporation). 
Number of respondents associated with these six social resources are given in the brackets; SHG 
(68/100), LAMPS (35/100), SAS (34/100), EDC (16/100) and insurance schemes such as LIC and 
Yashaswini (9/100). The LAMPS and SAS are meant only for Soligas but they do nothing 
regarding crop depredation issues by wild animals. But they do play role during human casualty 
in helping to get compensation from FD. More people depend on SHG and Insurance schemes, 
because SHG provides immediate loan to families that are under sudden shock or vulnerability 
until they access insurance facility; LIC or Yashaswini. Over all, apart from existing health 
insurance scheme, there should be necessity of strengthening the money lending facility and bank 
savings and also proper implementation of the crop insurance scheme. This would increase the 
coping level of vulnerable household and served to be the better option to deal with conflict 
mitigation in the corridor landscape. 
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Discussion 
Causes for crop raid in the corridor landscape 
The present study shows that without restricted to any single crop elephants raided almost all crops 
all round the year in the BRT. More crop raids occurred during the harvest and dry seasons of the 
year (Figure 5.2). Though it was difficult for us to predict crop raiding pattern based on the crop 
grown, but more or less similar to study by Bal et al. (2011), which shows the availability of the 
nutritious crop at the edge of the forest might have drive the elephant out of the boundary. Apart 
from that, the mitigation strategies which were established in the forest boundary also do not show 
any correlation with crop raiding pattern. This is because; on one hand most of these crops (mainly 
sugar cane and bananas are 10-12 months crops) are available all along the forest boundary 
throughout the year. On other hand local people opined that, possibility of deplrtion of the forage 
availability inside the forest due to Lantana camara infestation. Therefore, in addition to 
availabiliy of nutritious crop, the resource depletion is also an additional factor that might have 
triggered the elephants to raid crops which are adjacent to forest. Also sometimes they raid crops 
opportunistically during the process of migration (Sukumar 1990, Ngene and Omondi 2009). 
Hence, it is difficult to conclude the crop raiding pattern merely based on crop type or mitigation 
strategies in the forest-corridor landscape. 
Besides, except three narrow corridors, there is no sufficient corridor or connectivity for elephant 
to migrate safely during seasonal migration, because, my study result shows that the increase in 
distance to corridor increases the incidents of crop raiding. This means, the more crop raiding 
incidents were farther away from the corridors. The similar associations between migratory routes 
and crop raiding were shown by Osborn and Parker (2003), Sitati et al. (2003) and Kulkarni et al. 
(2007). In addition to these, my study results also showed a high intensity of crop raids occurring 
in proximity to the forest boundary and support the assertion made by Treves Naughton (1998). 
This is due to (1) the matrix of corridor landscape being subjected to various land-use and land-
cover changes, (2) nutrient-rich farm lands adjacent to the forest boundary and (3) de-functioning 
of EPTs and solar fencing along the forest boundary. These are few of the major drivers of the 
crop raiding in this area. Therefore, to mitigate crop raiding in this area it is crucial to restore and 
conserve wildlife corridors for safe animal migration. 
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There were two unexpected relationships identified in this study: the positive correlation of crop 
raids with tree density and the negative correlation with Lantana camara density. This indicates 
that wild animals use the vegetation cover and relative protection of thicker forest growth to make 
short forays into crop and nutrient-rich, human-modified habitats (Nyhus et al. 2000, Bal et al. 
2011). In addition to that, invasive species Lantana camara might have inhibit the diversity of 
native especially animal food plant species in this landscape (Sundaram and Hiremath 2012) might 
have driven the wild animals to adjacent crop lands. 
Consequences of human-wildlife conflict on local household 
Human-wildlife conflict is a growing global problem and will lead to negative effects on social, 
economic or cultural life of people, and pose a serious threat to the survival of many endangered 
species in the world. In BRT around 88% of respondents were facing vulnerability due to crop 
depredation by wild animals, mainly elephants and wild pigs. As in most of the conflict cases, in 
BRT also local communities and the rural poor (both Soligas and non-Soligas) bear much of the 
cost of conflict for whom agriculture and livestock holdings are an important source of livelihoods 
(Ngene and Omondi 2009). Conflict in the form of crop depredation on food crops directly affects 
the food security of the household.  
Respondents stated that it is crucial for them to guard their crop from the wild animals, right from 
day one until harvest. If the farmer neglected to guard his crop for even one day during the harvest 
season and if the crop were to be raided that particular night, his entire three-four months’ effort 
would go waste. Even though it looks as a visible effect on the household income and can be 
compensated by FD but it actually and indirectly affects the farmer as well as whole of his family 
(Ogra 2008). The indirect effects such as increased workloads and diminished physical wellbeing 
of all the family members, because, in one way they lost their whole year food, efforts and wages, 
on other way they have to search for alternatives to compensate the loss. In search of alternatives 
Soliga families has to migrate from 3 to 6 months in a year, which may affect the education of 
their children and cultural life of Soligas.  
Other drawback for Soliga people is that, firstly wherever tribal people live and cultivate the forest 
land they are not allowed to install electric or solar fencing, nor they are eligible for compensation 
when wild animals raid the crop. In fact, the case is different for patta/ revenue lands which are 
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present next to the forest lands, most of them are owned by non-tribal people. Apparently, even 
for them, it is difficult to receive compensation from FD due to the complex and lengthy crop 
damage valuation process. The small and disproportionate compensation valuation is not only 
found in BRT but also in other parts of India (Madhusudan 2003). This leads to the negative 
relationship of the local people with the forest managers in this area.  
Another set of people from southern part of BRT told that they were able to cultivate only one 
third of the farmlands that belongs to the village due to the frequent crop damage by wild animals. 
The above mentioned points indicates that, converting farmland to fallow land due to HWC and 
simultaneously the increased family size over the years will also be another factor that directly 
affects the income level of the farmers.  
Overall, from a sociological point of view HWC has both visible and hidden costs and wide-
ranging negative social impacts in this area, which includes missed school and work, additional 
labor costs, loss of sleep, fear, and also restriction of travel in the conflict prone area (Lamarque 
et al. 2009). In BRT, on one hand people are facing vulnerability due to crop depredation by 
wildlife and on the other hand the ban on NTFP collection in 2006-07 reduced their income from 
60 to 3%. The wildlife-centric forestry policy decisions and the neglect of forest-based livelihoods 
often anger local people, leading the villagers to vent their disapproval through destructive actions 
on the forests (Gunatilleke et al. 1993). Apparently, the forest in BRT experienced severe fire 
during that particular year and FD suspecting that the cause of the fire was deliberate and man-
made, as a response to the ban on NTFP collection, arrested few Soliga people in the reserve.  
Conflict mitigation strategies in the corridor landscape 
The current land-use pattern and changes around BRT are quite contrasting from the historical 
land-use. Cropping patterns are more intensified mainly due to cash crops and linear intrusions 
such as highways and other such infrastructure have increased. Increasing human population and 
their dependence on natural resources, diversion of forest lands to developments lead to increase 
in frequency of interaction between wildlife and human in the surrounding landscape of BRT. The 
increased frequency of interaction between wildlife and human is widely perceived as negative 
that may become major conflict with biodiversity conservation in this region. This may lead 
farmers to vent their anger through retaliation killing of wildlife (Woodroffe et al. 2005). 
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In the past, the Mysore-Nilgiri landscape (the matrix of forest and farmland around BRT) had 
facilitated wildlife to use it seasonally for the purpose of migration between larger forested 
landscapes but the interaction between wildlife and human was not perceived as a major 
conservation problem (Sanderson 1907). At present in Karnataka state the human wildlife 
interaction particularly by elephants had blown out of control. According to media reports, in 
Karnataka over a five year period (2007 to 2011) around 595 elephants were died for various 
reasons. Out of 595 elephant death, about 243 elephants died specifically due to HEC. Around 178 
people lost their life 500 people got injured due to HEC. Approximately Rs.100 million has been 
distributed as compensation by Karnataka State Forest Department during the above said five year 
period. The State Government constituted a committee to address the issue of HWC throughout 
the state. 
Even though wide range of HWC management strategies have been developed globally, most of 
them are site or species specific and also they are not widely or easily accessible for poor people 
(IUCN World Park Congress 2003, Distefano 2004, Woodroffe et al. 2005) and some are not 
acceptable due to ecological as well as legal reasons. For example, administering contraception, 
culling and translocation of problematic elephants or tigers are more intrusive but out of context. 
This is because they could affect not only behavior and demography of the animal population but 
also bring legal and ethical issues on cross-roads. Therefore during the course of my study in BRT, 
the on-ground observation of conflict related issues gives insights to formulate few suitable local 
solutions for conflict mitigation that can be implemented at site level; such as zone-based 
approach, community level solar fencing system, EPTs, participatory resource monitoring (PRM), 
formation of anti-depredation team, corridor conservation committee (CCC), strengthening 
compensation and crop insurance schemes, bore well facility for irrigation and employment 
opportunities for local people in FD. These strategies were discussed in details as follows: 
In a matrix of people, forest and wildlife, the chances of interaction between people and wild 
animals are frequent (at the time of forest resource collection, cattle grazing, guarding against crop/ 
livestock depredation etc.) resulting in injury or death of either human or wild animal. Karnataka 
state has large proportion of forests along the Western Ghats (the forested corridors that links with 
Eastern Ghats through BRT, MM Hills, CWS, BNP, and several reserve forests) and also high 
density of elephant population. High frequency of HEC lead to commissioning a committee called 
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Karnataka Elephant Task Force headed by elephant biologist Dr. Sukumar in 2012 (KETF 2012) 
submitted a report to high court of Karnataka. The report recommends three-zone based approach 
to mitigate human-elephant conflict: (i) elephant conservation zone, (ii) elephant-human co-
existence zone and (iii) elephant removal zone.  
Following the above recommendations and with my working experience on HEC, for me the 
landscape like BRT is seems to be the ideal place to practice ‘elephant-human co-existence zone 
approach’ to mitigate HEC by involving local community. Because, in places like BRT or 
elsewhere in India substantial area of forests are under Protected Area (PA) system and many PA 
have indigenous communities with strong cultural linkages to the forest. To protect the cultural 
diversity of forest dwellers, the ‘Forest Right Act’ was also often implemented in the same PA 
(www.forestrights.nic.in Accessed on: 10-06-2010). Following FRA 2006 large number of forest 
dwellers got the land tenure to do farming and community right in accessing the forest resources. 
In such situations where considering both the cultural and biological aspects of conservation are 
equally important, a multi-stakeholders’ participation is must in policy making to facilitate wildlife 
corridor management to mitigate HWC.  
Apparently forest dwellers in BRT also have good exposure to their rights and duties towards 
biodiversity conservation following the implementation of FRA in addition to various such efforts 
such as community participation program for sustainable harvest of NTFPs facilitated by NGOs 
(VGKK and ATREE). This also qualifies BRT as an ideal wildlife area for practicing the co-
existence principles. To get a positive outcome from ‘elephant-human co-existence zone 
approach’, an active outreach program has to be initiated in the conflict-prone areas to create 
awareness among public to mitigate and manage human-elephant conflict. This is because, though 
local people have considerable traditional knowledge but due to their localized concerns, they tend 
to overlook regional requirements. To bridge the gap the nature education and awareness 
programmes have to be organized by park managers (Kothari et al. 1996). This will be an 
additional advantage to tackle the HWC issue smoothly with forest fringe community. According 
to the concept of ‘co-extinction’, protection of mega-fauna especially large mammal species is 
important not only for the role they play in the ecosystem but also because extinction of one species 
triggers the loss of other interdependent species (Fonkwo et al. 2011). In the process of conserving 
mega-diversity of the country, scientists believed that, incentive-driven relocation may emerge as 
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a key strategy in India to ensure coexistence of human and wildlife at the landscape level (Karanth 
and Gopal 2005). Also recently private lands adjacent to PAs have been purchased to widen the 
corridors and few more lands were also identified to secure connectivity for wildlife (Menon et al. 
2005, KETF 2012). Though these initiatives seem to be good for wildlife conservation in the 
fragmented landscape but these initiations were taken without considering community 
participation. Due to the lack of integrated ecological and sociological knowledge, this kind of 
initiatives have failed to achieve expected success (Mallegowda 2013) and also other way round 
this may affect livelihood of the local people too. In addition to this Soligas in BRT had already 
undergone the pains of relocation after declaring BRT as wildlife sanctuary in 1973 and fear of 
eviction after declaring BRT as a tiger reserve in 2010.  
Therefore, if any action be initiated to secure corridors, it is of utmost importance that it genuinely 
engages and discuss these proposals with residents, and evolve terms for such resettlement that 
empower voluntary decision-making by residents (KETF 2012). Also it may need to be negotiated 
with local landowners using a combination of land-use regulations and economic incentives or else 
the lands which are falls under the critical linkages/ wildlife corridors may compensated with same 
size and type of suitable land in other parts/ locations of the park which is relatively less 
importance. Overall, the corridor restoration and conflict mitigation strategies should be pro-poor 
and pro-biodiversity which is ecologically sound, socially just in the field of biodiversity 
conservation. For that, an integrated conservation approach has to be tried out in tribal dominated 
forest landscape by creation of stake for local people would be ideal strategy (Kothari et al. 1996). 
Counter measures 
In terms of counter measures in BRT, people use adaptive, locally developed crop raid mitigation 
techniques such as simple low-cost live plant fencing, barbed wire fencing and also installing 
scarecrows made from local materials. The spatial separation of wildlife and human has been 
proved to be a successful strategy to mitigate HWC because they are cost-effective, non-lethal and 
easier to implement (Nyhus and Tilson 2004b). In some locations EPTs and electric fences were 
also used as preventive mechanism for spatial separation of wildlife from human landscape. These 
are the most affordable mitigation options for poor people across the world (Dublin and Hoare 
2004). But these methods are becoming ineffective in the long run due to innovative and intelligent 
method of breaking fencing posts or crossing EPTs by animals (Choudhury 2004, Distefano 2004). 
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In some locations EPTs and fencing around the forest have been vandalized by the people mainly 
grazers who take their cattle into the forests or fuelwood collectors. Later these locations are used 
by the wildlife to venture into the farmlands. In some points of time over the years due to erosion 
by rainwater the EPTs become shallow and facilitating the wildlife to cross-over into the 
farmlands. Therefore FD should take initiative in maintaining and also reconstruct these EPTs with 
revised dimensions following the inputs from wildlife biologists and farmers. Though, the 
dimensions of EPT is vary from place to place, the guidelines from research community and 
observation by local community suggest that the EPT should be 3m wide at the top, 2m wide at 
the bottom, 2m deep and the dugout soil to be used as mound on the forest side edge of EPT 
(Fernando et al. 2008). 
Just like in other countries (Nyirenda et al. 2012), here also respondents opined that solar fencing 
is a good counter measure against crop-raiding. Though solar and electric fencing was identified 
as durable and deter wide range of animals two decades ago (Hoare 1992) but it is not widely used 
strategy at present in BRT due to its high-cost of installation and maintenance by poor farmers. 
Another thing was that, electric fences are easily prone to failure due to power sources such as 
power storage devices like batteries or solar panels. Lack of resources to replace or repair them in 
time is cited as main reasons for the electric fences being not effective in addition to damage by 
wildlife themselves.  
In addition to this, few of the forest fringe communities’ do not willing to take part in the 
maintenance of electric fences erected by FD on voluntary basis. They consider that, the wildlife 
belong to FD and they are the one should take complete responsibility in installing and maintaining 
the electric fences or EPTs. Therefore, I feel along with existing EPTs, installation of solar fencing 
system would be a good strategy to reduce HWC but it should be effectively maintained by 
entrusting responsible members of the village. The EPTs and fencing system should be avoided in 
the wildlife corridors and migratory routes, which are necessary to maintain the ecological process 
(Hilty et al. 2006). 
Apart from that, an investigation into indigenous methods of crop raid mitigation strategies, 
Soligas observe rituals that involve worshipping elephant god, tiger god, and bear god, so on. 
However, we cannot find similar practices among non-Soliga people. Performing religious rituals 
to protect their crops is a rare and interesting conflict mitigation strategy/ phenomenon that is 
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found here but, going by a scan of the literature, nowhere else in the world except Bhutan (Bhutan 
national human-wildlife conflicts management strategy 2008).  
Participatory approaches 
With high density of human population and diversified wildlife population, India has a long history 
of wildlife management practices through wildlife protection laws (Rangarajan 2001). As most of 
the studies polarized their views towards participatory management approaches through inclusive 
of common public, especially forest dwellers and forest fringe communities in forest management 
(National Forest Policy 1988, Gunatilleke et al. 1993, Bahuguna 1994, Melkani 2001, Rangarajan 
2001, Saberwal and Rangarajan 2003) indicates that, it is difficult to manage wildlife in human-
dominated forest landscape only with the Government implemented wildlife laws. In-fact the 
reality of richness of biodiversity in India within a limited space is attributed to the fact of co-
existence.  
Integrated conservation approaches have to be tried out through creation of stake for local people 
in tribal dominated forest landscape of India would be ideal strategy (Kothari et al. 1996). One 
such major effort in India was implementation of Forest Right Act (FRA), which demonstrate the 
willingness of Indian Government to include forest dwellers in the effort of biodiversity 
conservation (RFRA 2006). Additionally, amendments to the wildlife protection act 1972 in 2003 
provides a flexible system (designating Conservation Reserves and Community Reserves in the 
human-dominated forested landscapes) to achieve wildlife conservation without compromising 
community needs (http://www.conservationindia.org/ready-reckoner/the-legal-framework-for-
wildlife-conservation-in-india-2 Accessed on: 01-12-2014). These are the evidences to show the 
importance of inclusiveness of public in forest management and wildlife conservation.  
People from in and around the BRT landscape especially Soliga tribes possess sophisticated 
knowledge about biodiversity and traditional forest resource management practices (Morab 1977, 
Mandal et al. 2010, Madegowda 2013). Therefore, the participatory approach could be explored 
in mitigating conflicts especially HEC in the corridor landscape around BRT and also be 
strengthened from the recommendation of KETF Report (2012). Entrusting responsibility on the 
local stakeholders could help to bridge the good relationship with forest managers. In this study, 
the possible options identified to mitigate HEC with the local stakeholder participation are (1) 
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Corridor Conservation Committee (2) Anti-depredation Team and (3) Community Based Natural 
Resource Management (CBNRM). 
Being a wildlife sanctuary and elevated to the status of tiger reserve, BRT has several Eco-
Development Committees (EDC) to address the issue of interaction between forest and forest 
dependents. Based on the observation and interaction with the community, EDCs failed to meet 
the conservation objectives and there is no work plan initiated by EDCs towards corridor 
conservation through community participation. Therefore the first option would be formation of 
‘Corridor Conservation Committee’. In the corridor region this committee could be entrusted to 
take special initiatives towards corridor conservation through local community participation. On 
one hand, people may agree to reduce anthropogenic pressure on corridors, and on the other they 
could actively involved in corridor restoration activities along with FD.  
Developing corridor specific micro/ work plan could give a feel of greater stake among the forest 
dependents and suitable way for forest managers to implement strategies. Planting native species 
that could (a) speed up the natural successional process to re-establish the vegetation cover and 
reduce the invasive species problems, (b) provide food and cover during the migration time and 
(c) take care of natural resource requirements of the forest dependents at a limited scale. Since the 
tribals are an integral part of the ecosystem and should not be displaced from the sanctuary 
environs, instead the government machinery, especially FD must become sensitive to people’s 
opinions, aspirations and needs (Kothari et al. 1996), so as to make corridor functional and 
sustainable in long term. I feel the restoration is an additional effort could provide income 
generating opportunities to the forest dependents as this could reduce the pressure on the limited 
forest resources.     
The next approach could be forming ‘anti-depredation team’ as a positive strategy to manage 
human-wildlife conflicts through community involvement. Because of less ground level staff - 
forest guards and watchers - in FD (per. comm. with District Forest Officer), farmers should be 
the member of this team and they should join the skilled forest staff to handle and chase the conflict 
wild animals especially during cropping season of the year. During formal and informal 
discussions farmers were also expressed their interest to support FD. The initiative has to come 
from FD and it should be approach in the entire landscape simultaneously. Meanwhile FD should 
think to provide some kind of incentives to the farmers as an encouragement to be part of the ‘anti-
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depredation team’. As part of ‘Project Tiger’ efforts, FD could engage the anti-depredation team 
members following the guidelines such as fire watchers or anti-poaching watchers, etc. If the local 
man power used in this way, it will directly increase the human capital of the household and also 
reduce anthropogenic pressure on the forest-corridors indirectly.  
Although forest resource extraction considered to be a major threat to the wildlife habitat (Menon 
et al. 2005), under the new paradigm of biodiversity conservation, natural resource extraction by 
forest dwellers is considered as one of the most viable alternative options for poverty reduction 
and enhancement of livelihood (Godoy and Bawa 1993, Adhikari et al. 2004). Therefore CBNRM 
could be explored to get support from forest dwellers/ farmers in managing the HWC. The 
CBNRM approach was used first time in Namibia to cope with conflict vulnerability, here the 
problem of HWC was converted in to profit, where people generated wildlife related revenues by 
initiating eco-tourism with wildlife that strays outside the protected area (O’Connel-Rodwell et al. 
2000). 
In BRT context I highlight CBNRM because, in the recent years Soligas are concerned due to ban 
on NTFP collection by FD which reduced their household income from 60% to 12%. If CBNRM 
system could be implemented, it could facilitate the practice of sustainable harvest of NTFPs and 
also increase the natural capital of local household. As a natural capital, this will help local people 
to cope-up with the conflict vulnerability. There is an evidence of successful participatory resource 
monitoring (PRM) system in BRT carried out by Soligas, ATREE and FD (Setty 2004). Since, 
Soligas also have experienced about the advantage of following sustainable harvest practices in 
managing the NTFP resources in BRT forest from a decade, it is crucial to revitalize PRM system 
and related PRM committee that must include local people, forest managers and researchers. 
Compensatory based approaches  
According to Wild Life (Protection) Act 1972, it is illegal to kill or capture wild animals even 
when problem animals are involved in severe conflict situations in India. In some extreme cases, 
the Chief Wildlife Warden can authorize such killings or captures. In the case of endangered 
species like tigers, the necessary authorizations can only be issued by the Director-General of 
Wildlife Preservation in Delhi, that to based on an application made by the state Chief Wildlife 
Warden. At this scenario proper implementation of compensation scheme and strengthening crop 
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insurance scheme for crop or livestock loss seems to be a good option to increase tolerance level 
as well as livelihood of local people. Compensation schemes are initiated to reduce the negative 
consequences of HWC by spreading the economic burden and moderating the financial risks to 
prepare people who co-exist with wildlife (Woodroffe et al. 2005). Compensation was given in 
the form of cash or in-kind assistance based on fair market value to individuals or their families 
who have experienced crop or livestock depredation, property damage or human casualties by 
wildlife (Woodroffe et al. 2005).  
In BRT, the process of claiming compensation and the verification and approval procedures are 
very bureaucratic and often result in only a small portion of the claims being paid. Sometimes, the 
reimbursement can take up to six months to be released and usually undervalues the losses, 
covering an average of 5% of the total loss (Madhusudan 2003). More than 85% of the farmers 
(both Soligas and non-Soligas) are not satisfied with the present compensation scheme and expect 
revision of the same. However, according to FD officials’ compensation for crop raid worsens the 
problem rather than addressing the root cause of the issue. First of all it does not encourage 
villagers to protect their holdings and to coexist with wild animals. Secondly, the compensation 
programs increase the return to agriculture and can therefore be viewed as a subsidy toward crop 
and livestock production. Some researchers also opined that, these kinds of subsidies can trigger 
agricultural expansion and habitat conversion and finally it has the tendency among many villagers 
to submit false claims (Sekhar 1998, Choudhury 2004, Bulte and Rondeau 2005). But contrary to 
this, in the corridor landscape of BRT, approximately one-third of the farmland was left as a fallow 
land. In terms of crop insurance also, farmers tried this scheme in BRT few years ago but they 
were unable to get the benefit because of miscommunication. Therefore FD or some NGOs could 
actively participate in this regard to improve and enforce the system to get better monetary rewards 
for loss. But these schemes are fully depend on the final budget of the local governing bodies. 
Few of the respondents also opined that the bore well facility for irrigation would be a good option 
in this area. This facility may help not only to intensify their agriculture with modern technology 
but also people may engage in farming activity throughout the year. But because this landscape is 
located in the Western Ghats, Kasturirangan Committee (2013) suggested, it has to be sustainable 
agriculture practice and incentivize growers to move towards organic farming and to build a unique 
‘brand’ for such premium products in the world market. This will provide more income for landless 
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labor as they are largely dependent on forest based natural resources during non-cropping season 
in the fringe area. Through this, they can grow crops which are unpalatable to wild animals such 
as chilli, ginger and turmeric along with other crops. If these strategies implemented properly, 
farmers will generate more income than what they are getting from the forest and indirectly reduce 
their dependency on the forest-corridor landscape. Overall, irrigation facility will increase the 
income level of the household and insurance strategy will increase the tolerance level of the 
farmers towards wildlife.  
Conclusion 
Overall the issue of HWC was embedded with both social and ecological dimension in the corridor 
landscape. The habitat quality and corridor functionality plays a major role in triggering HWC 
especially crop raiding by elephant. As an impact, HWC not only affect rural livelihood and 
physical well being of household but also survival of wildlife too. Even though there are existing 
conflict mitigation strategies here, the conflict issue is becoming worsened because of improper 
management. Therefore the proper community based conflict mitigation strategies could be 
undertaken at the earliest. In general, participation of the forest fringe community is pivotal in 
developing conflict mitigation strategies. Because firstly persistence of HWC can erode local 
support for conservation, especially when costs outweigh benefits (Gadd 2005) and secondly poor 
participation of the stakeholders can hinder designing and implementing effective conservation 
strategy. But in the corridor landscape of BRT, despite the existence of frequent HWC and 
unsatisfactory forest management practices, most of the respondents show considerable amount of 
cooperation and display a positive attitude towards corridor conservation and conflict mitigation. 
This indicates that co-management of HWC by combination of local people, researchers and local 
governing bodies will be the wisest strategy for nature conservation (Weladji and Tchamba 2003, 
Treves et al. 2006).  
To achieve conservation goals especially management of HWC issues in the corridor landscape, 
policy makers should ensure participation and involvement of local people and try to draw their 
indigenous knowledge, goodwill and support at planning as well as implementation stage. These 
initiatives will play a crucial role towards preventing and mitigating HWC and also increasing 
tolerance level of local people. Apart from that, through sustainable livelihoods framework 
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approach my study identified possible and available options to mitigate HWC, where people can 
cope up with conflict vulnerability through various livelihood options. Therefore, it is crucial time 
to understand the gravity of the situation and evaluate the complexity of the HWC issue by policy 
makers and managers to implement the recommended strategies to secure the livelihoods of local 
people as well as future of the country’s wildlife and wildlife habitat. 
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Note 1: In this chapter tribal refers to Soligas, who are the major indigenous forest-dwelling tribal 
community in BRT who have sophisticated knowledge about biodiversity and also depended on 
the forest for their livelihood.  
Note 2: In this chapter the word Patta, which is often used, means the ownership of the particular 
piece of land which was registered in the Revenue Department of the respective state government. 
The term ‘patta land’ is also a synonym for ‘revenue land’.  
Note 3: Yashasvini Scheme – ‘Yeshasvini Cooperative Farmers Health Care Scheme’ was 
introduced by the State Government to the Co-operative farmers of Karnataka. It is to provide 
quality health care within the reach of rural co-operator based on the collective power of masses 
to provide expensive Health Care through ‘Self Funded’ scheme. 
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Chapter 6: 
Synthesis 
The multiple anthropogenic activities due to increasing demands on forest land as well as forest 
resources by increasing human population leads to fragmentation and degradation of wildlife 
habitats and wildlife corridors (Menon et al. 2005,  Laurance 2010, MacKenzie et al. 2011). This 
lead to isolation of plant and animal populations especially large migratory wild herbivores and 
wide ranging wild carnivore species by hampering movement and migration between fragmented 
forests (Choudhury 2004, Bennett and Saunders 2010). Subsequently such isolation may lead to 
species extinction due to inbreeding depression as well as loss of life due to human-wildlife 
conflicts in the case of large mammals (Brooks et al. 1999, Singh and Chalisgaonkar 2006). Under 
metapopulation framework, the viability of such populations can work only if there is connectivity 
between the patches that would facilitate the possibility of colonization of isolated fragments by 
dispersal and movement of species from a source to sink mainly through suitable connectivity, 
such as ‘wildlife corridors’ (Bennett 2003, Hilty et al. 2006). Thus wildlife corridors are 
considered as one of the main viable options to conserve wildlife population, as it could facilitate 
individual animal’s access to a larger area of habitat to forage, to facilitate the dispersal of juveniles 
or to encourage re-colonization, genetic exchange between local populations and migration 
between the habitats (Hilty et al. 2006). 
Large populations of forest dwelling and forest dependent communities look upon forested areas 
as farm and pastoral lands, and are dependent on the forests and the farmlands abutting the wildlife 
habitats for their livelihood requirements (WTI 2011). The forests were being used mainly for 
extraction of Non-Timber Forest Products (NTFP), fuelwood collection, expansion of settlement 
and cattle grazing coupled with intensive agricultural activities, and also establishment of 
settlements inside or near the buffer zones (Uma Shankar et al. 1996, Menon et al. 2005, Chaudhry 
et al. 2010). In India, the substantial amount of forests comes under Protected Area (PA) 
management (Tiger Reserve, National Park and Wildlife Sanctuary) and these are inhabited by 
indigenous communities with strong cultural linkages to the forest. In such situations considering 
both the cultural and biological aspects of conservation are equally important, a multidisciplinary 
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approach could facilitate the wildlife habitat management especially the corridor landscape in 
Biligiri Rangaswamy Temple Tiger Reserve (BRT).  
Biligiri Rangaswamy Temple Tiger Reserve (N 11°43' - 12°09' and E 77°01' 77°15') a biologically 
rich forest is part of Mysore-Nilgiri corridor landscape. It is embedded in a largely human-
dominated forest landscape and has connectivity with the nearby forests through narrow corridors 
heavily equally used by human on par with wildlife. Two such corridors in the southern part of 
BRT facilitate animal movements with Sathyamangalam tiger reserve and further into Niligiri 
Biosphere Reserve. Along the east one such corridor connects BRT with Malai Madheswara 
Wildlife Sanctuary (MM Hills), Cauvery Wildlife Sanctuary (CWS) and further to Bannerghatta 
National Park (BNP). These corridors and adjacent forests are located in human-dominated 
landscapes which are cultivated by indigenous communities, for instance Soliga as well as non-
Soliga communities and traversed by linear intrusions such as roads with intense vehicular traffic. 
At BRT, I attempted to understand the issues associated with wildlife corridor that has been used 
by wildlife and human equally through interdisciplinary approaches involving ecology, social and 
economic disciplines. Changes in land-use and land-cover pattern around the corridor landscape, 
assessment of habitat quality through vegetation structure and corridor functionality through the 
wildlife use. The people were also taken into account to understand about the status of wildlife 
corridor in BRT. Through social and economic studies, I have identified causes, consequences and 
community responses towards HWC in the forest-corridor landscape of BRT tiger reserve. 
In the second chapter I have assessed habitat quality of corridors compared with rest of the forest 
in BRT tiger reserve through Geo-spatial tools by analyzing time-series NDVI changes. The result 
shows, not only the drastic change in land-use and forest cover but also the reduction in area of 
corridors and adjacent forested areas during the last four decades due to multiple anthropogenic 
activities. The change analysis between 1973 and 2014 shows significant changes, where NDVI 
increased (greening) in the core area of the forest due to invasive plant such as Lantana camara 
spread and reduction in green cover (browning) in the fringe areas due to anthropogenic activities 
and some natural processes. Various anthropogenic activities includes forest cleared for human 
habitation and farming, forest fire, fuelwood collection and cattle grazing, whereas, the natural 
drivers/ processes are drought, mistletoe infestation on adult trees and self thinning process of the 
forest (Rist 2009, Mallegowda et al. 2015).  
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Vegetation cover in the corridor with appropriate native plant community could provide cover and 
food, it is important to assess the vegetation quality to understand the functionality (Beier and Loe 
1992). Also the corridor and the forest fringes are used by people to extract NTFP and fuelwood 
and for grazing the cattle. As part of assessing the habitat quality of the corridor, I studied 
vegetation structure in and around the corridors and forests categorizing them into corridors, 
corridor area (CA) and non-corridor area (NCA) with reference to habitat quality and disturbance 
factors. Species richness and stand structure of all the three life forms of plants i.e. herb, shrub and 
tree were compared across corridors (C), corridor area (CA) - the immediate surroundings of 
corridor and forest - and NCA. Corridors and CA had relatively higher in terms of native plant 
species density, diversity, richness and and evenness compared to NCA but anthropogenic threat 
(fuelwood collection and livestock grazing) and invasive species Lantana camara density was 
relatively more in CA than other two categories. Overall, Lantana camara density, fuelwood 
collection, cattle grazing is the major drivers that shape the vegetation structure in the C, CA and 
NCA. Corridors and CA are dominated by generalists, invasive plants, colonizers, and introduced 
species and needs interventions in the form of promoting natural regeneration in addition to 
enrichment plantings of native forest plants.  
Fragmentation and degradation of wildlife corridors directly affects wild mammals’ especially 
large migratory herbivores and wide home ranging carnivore species (Sukumar 1990, Walston et 
al. 2010). In the fourth chapter I looked at corridor use by large mammals with reference to 
understanding the temporal and spatial patterns. I choose large mammals to study corridor 
functionality, because, in the case of large home ranged mammal species, forest fragmentation and 
habitat degradation reduces breeding and feeding areas, making them vulnerable to extinction from 
a loss of subpopulation connectedness, reduced dispersal capacity as well as lower population 
viability (Bennett and Saunders 2010). In addition to this large mammals tend to create greater 
conflict with local people in terms of crop and livestock depredation, property damage, human 
casualties, and in turn loss of wildlife due to retaliation killing by people (Woodroffe et al. 2005). 
I have recorded 15 mammal species through camera trapping and 18 mammal species through sign 
survey in the forest-corridor landscape. There are variations in corridor use by mammals across 
landscape and across seasons in terms of species richness and species abundance. The corridors 
were frequently used during late dry season and early wet season. This is because, after the long 
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dry period, the area receives rains during the late dry season (April and May). This seems to be 
triggering not only farming activities in the area but also wildlife activities due to availability of 
resources (Sanderson 1907, Gogi 2001). Though forest-corridor landscape has been used by large 
mammals throughout the year, wet season seem to be favors more mammal activity compared to 
dry seasons that to in NCA than CA. This could be due to the availability of forage (shrubs, herbs 
and grass cover) and proximity to the couple of perennial water sources in NCA. Apart from that 
most of the forest type in NCA is scrub and low elevation dry deciduous forest with less Lantana 
camara invasion which is suitable for large mammal occupancy. 
Interestingly in the corridor landscape of BRT, large mammals are using corridors often for 
movement purpose, rather than feeding and breeding purpose. This is because, though the CA is 
rich in vegetation diversity and density compared to NCA, (Chapter 3) but it is located in 
undulating terrain with heavily infested by invasive species Lantana camara and also relatively 
far from perennial water sources (Chapter 3). The heavy Lantana camara cover affects vegetation 
structure, plant species composition and vegetation dynamics of the forest (Sundaram 2011) and 
subsequently reduce forage availability to the large herbivores. Hence, though there were 10 large 
mammals using C (Corridors) regularly we could see relatively less large mammals encounter rate 
in CA than NCA due to the above mentioned problems. 
While the animals use the corridor and the adjacent forested area for migrations, people come into 
conflict with them as the same space has been used to collect NTFP and fuelwood and grazing the 
cattle. In the fifth chapter, I dealt with causes, consequences and community response towards 
HWC and also identified mitigation strategies (especially coping mechanism through capital 
assets/ resources) in the corridor landscape of BRT tiger reserve. In the two years (2010-11 and 
2011-2012) of my study period 1410 conflict incidents occurred in BRT, of which 97.4% were 
incidents of crop depredation, 1.6% of cattle depredation, 0.7% resulting in human injury and 0.3% 
of human death. 
The results from studies that assessed habitat quality based on vegetation structure and animal 
usage of corridor shows that, the habitat quality and corridor functionality plays a major role in 
triggering crop raid by elephant. As an impact, conflict affects not only livelihood and physical 
well being of rural household but also relation between forest managers and local community. 
Forty seven percent (47%) of the total income of both Soliga and non-Soliga communities was 
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from farming activities. Out of this half of the income was lost due to crop raiding (for Soligas 
48% and for non-Soligas 44%) which approximately covers 1/4th of their total household income 
for both the communities. This may erode people support for conservation, especially when costs 
outweigh benefits (Gadd 2005) and secondly poor participation of the stakeholders may hinder 
designing and implementing effective conservation strategy. But my study shows that, despite the 
existence of frequent HWC and unsatisfactory forest management practices (mainly of 
compensation related), most of the respondents show considerable amount of cooperation and 
display positive attitude towards corridor conservation and conflict mitigation. This indicates that 
practicing co-management based approaches/ strategies to mitigate HWC is possible in BRT kind 
of landscape with the participation of local people, researchers and local governing bodies 
(Weladji and Tchamba 2003, Treves et al. 2006).  
Proposals and recommendations to conserve wildlife corridors and reduce 
impacts of human-wildlife conflict in the forest-corridor landscape of BRT  
Well-being of people is depending on ecological processes driven by a diversity of life forms in 
the world (Tilman 2000). Therefore to maintain ecological processes in the face of forest 
fragmentation and habitat degradation, it is crucial to conserve wildlife corridors and dependent 
flora and fauna. Therefore, I addressed the issue of corridor conservation and conflict mitigation 
through integrated approach by combining knowledge from ecological, economic and social 
science disciplines. I have explored the possible implications by looking at existing conservation 
policies not only to minimize human-wildlife conflict but also to secure local livelihood within the 
overall conservation goal. In addition, since the consequences of conflicts are social but the drivers 
are ecological, I have drawn the research findings from each chapter to address the conflict issue.  
Zone-based approach: human-elephant coexistence zone 
In India, although protectionist laws (Wildlife (Protection) Act 1972, Project Tiger 1973, Project 
Elephant 1992) remained in place but their implementation or effectiveness was slackened because 
of several social factors (Karanth 2002) but significantly slackened after implementing ‘Forest 
Right Act 2006’ on the same PAs. Therefore the emphasis was shifted from earlier ‘exclusionary’ 
conservation polices towards more ‘inclusive’ policies in favor of community development in and 
around PAs (MacKinnon et al. 1986). Apparently the recent ‘Karnataka Elephant Task Force 
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Report 2012’ (KETF 2012) submitted to high court of Karnataka was one such report highlighted 
‘zone based approach’ especially ‘human-elephant coexistence zone’ approach to mitigate human-
elephant conflict was more appealing ‘inclusive’ policies for human-dominated forest landscape 
like BRT tiger reserve. 
Biligiri Rangaswamy Temple Tiger Reserve, being part of Mysore-Nilgiri corridor landscape in 
the Western Ghats embedded in a human-dominated forest landscape and with high density of 
elephant population. Therefore, the chances of interaction between people and wild animals are 
frequent especially at the time of forest resource collection, cattle grazing, farming, guarding 
against crop depredation etc. Following the recommendation by KETF (2012) and with my 
working experience on human-elephant confict (HEC), BRT seems to be the ideal place to practice 
‘elephant-human co-existence zone’ approach to mitigate HEC by involving local community. 
Because, in places like BRT or elsewhere in India substantial area of forests are under Protected 
Area (PA) system where indigenous communities live with strong cultural linkages to the forest. 
The ‘Forest Right Act’ which protects the cultural diversity of forest dwellers is also often 
implemented in the same forest area (RFRA 2006 http://forestrights.nic.in/doc/Act.pdf Accessed 
on: 20-01-2015). Following FRA 2006 large number of forest dwellers has got land tenure to 
practice farming and community rights in accessing the forest resources. In such situations where 
considering both the cultural and biological aspects of conservation are important, a multi-
stakeholders’ participation is must in policy making to facilitate wildlife corridor management to 
mitigate HWC and also to maintain ecological processes. Soligas in BRT have good exposure to 
their rights and duties towards biodiversity conservation following the implementation of FRA in 
addition to various such efforts such as community participation program for sustainable harvest 
of NTFP facilitated by NGOs (VGKK and ATREE). This also qualifies BRT as an ideal wildlife 
area for practicing the co-existence principles in conservation. 
Participatory approaches 
With high density of human population and diversified wildlife population, India has a long history 
of wildlife management practices through wildlife protection laws (Rangarajan 2001). Most of the 
studies polarized their views towards participatory management approaches through the inclusion 
of common public, especially forest dwellers and forest fringe communities in forest management 
(National Forest Policy 1988, Bahuguna 1994, Melkani 2001, Rangarajan 2001, Saberwal and 
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Rangarajan 2003) compared to management of wildlife in human-dominated forest landscape only 
with the Government implemented wildlife laws. In-fact the reality of richness of biodiversity in 
India within a limited space is attributed to the fact of co-existence. One such major effort in India 
was implementation of Forest Right Act (FRA), which demonstrates the willingness of Indian 
Government to include forest dwellers in the effort of biodiversity conservation (RFRA 2006 
http://forestrights.nic.in/doc/Act.pdf Accessed on: 20-01-2015). Additionally, amendments to the 
wildlife protection act 1972 in 2003 provides a flexible system (designating Conservation Reserves 
and Community Reserves in the human-dominated forested landscapes) to achieve wildlife 
conservation without compromising community needs (http://www.conservationindia.org/ready-
reckoner/the-legal-framework-for-wildlife-conservation-in-india-2 Accessed on: 01-12-2014). 
These are the evidences to show the importance of inclusiveness of public in forest management 
and wildlife conservation.  
People from BRT landscape especially Soliga tribes possess sophisticated knowledge about 
biodiversity and traditional forest resource management practices (Morab 1977, Madegowda 
2013). Therefore, the participatory approach could be explored in mitigating conflicts especially 
HWC in the corridor landscape around BRT and also be strengthened from the recommendation 
of KETF Report (2012). Entrusting responsibility on the local stakeholders could help to bridge 
the good relationship with forest managers. In this study, the possible options identified to mitigate 
HWC with the local stakeholder participation are (1) Corridor Conservation Committee (2) Anti-
depredation Team and (3) Participatory Resource Monitoring (PRM). 
As a tiger reserve BRT has several Eco-Development Committees (EDC) to address the issue of 
interaction between forest and forest dependents. Strategies could be developed in providing 
capacity to EDCs towards corridor conservation through the community participation approaches 
and the EDCs could be specifically named as ‘Corridor Conservation Committee’. In the corridor 
region this committee could be entrusted to take special initiatives towards corridor conservation 
through local community participation. On one hand, people may agree to reduce anthropogenic 
pressure on corridors, and on the other hand they could be actively involved in corridor restoration 
activities along with Forest Department (FD). Developing corridor specific micro work plan could 
give a feel of greater stake among the forest dependents and suitable way for forest managers to 
implement strategies. Restoration with native plant species could not only re-establish the 
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vegetation cover and provide food and cover to animals during the migration time but also take 
care of natural resource requirements of the forest dependents at a limited scale.  
The next approach could be forming ‘anti-depredation team’ (ADT) as a positive strategy to 
manage HWC through community involvement. Because of less ground level staff - forest guards 
and watchers - in FD (per. comm. with District Forest Officer), farmers should be the member of 
this team and they should join the skilled forest staff to handle and chase the wild animals 
especially during cropping season of the year. But the initiative should be incentive-based (to the 
farmers as an encouragement) and also it should come from FD. Therefore, if the local man power 
used in this way, it will directly increase the human capital of the household and also reduce 
anthropogenic pressure on the forest-corridors indirectly.  
Although forest resource extraction considered to be a major threat to the wildlife habitat (Menon 
et al. 2005), under the new paradigm of biodiversity conservation, natural resource extraction by 
forest dwellers is considered as one of the most viable alternative options for poverty reduction 
and enhancement of livelihood (Godoy and Bawa 1993, Adhikari et al. 2004). Therefore PRM 
could be explored to give and get support from forest dwellers/ farmers in providing livelihood 
and managing the HWC. In BRT context, in the recent years Soligas are worried due to ban on 
NTFP collection by FD which reduced their household income from 60% to 12%. If PRM system 
could be implemented, it could facilitate the practice of sustainable harvest of NTFPs and also 
increase the natural capital of local household. As a natural capital, this will help local people to 
cope-up with the conflict vulnerability. There is an evidence of successful PRM system in BRT 
carried out by Soligas, ATREE and FD (Setty 2004).  
Compensation based approaches  
Implementation of compensation scheme and strengthening crop insurance scheme for crop or 
livestock loss seems to be a good option to increase tolerance level as well as livelihood of local 
people. Compensation schemes are initiated to reduce the negative consequences of HWC by 
spreading the economic burden and moderating the financial risks to prepare people who co-exist 
with wildlife (Woodroffe et al. 2005). Compensation was given in the form of cash or in-kind 
assistance based on fair market value to individuals or their families who have experienced crop 
or livestock depredation, property damage or human casualties by wildlife (Woodroffe et al. 2005).  
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In BRT, the process of claiming compensation and the verification and approval procedures are 
very bureaucratic and often result in only a small portion of the claims being paid. Sometimes, the 
reimbursement can take up to six months to be released and usually undervalues the losses, 
covering an average of 5% of the total loss (Madhusudan 2003). More than 85% of the farmers 
(both Soligas and non-Soligas) are not satisfied with the present compensation scheme and expect 
revision of the same. However, according to FD officials’ compensation for crop raid worsens the 
problem rather than addressing the root cause of the issue. First of all it does not encourage 
villagers to protect their holdings and to coexist with wild animals. Secondly, the compensation 
programs increase the return to agriculture and can therefore be viewed as a subsidy toward crop 
and livestock production.  
Some researchers also opined that, these kinds of subsidies can trigger agricultural expansion and 
habitat conversion and finally it has the tendency among many villagers to submit false claims 
(Sekhar 1998, Choudhury 2004, Bulte and Rondeau 2005). But contrary to this, in the corridor 
landscape of BRT, approximately one-third of the farmland was left as a fallow land and approx. 
35.5 acres of private land have been sold by farmers to widen the corridor.  
In terms of crop insurance also, farmers tried this scheme in BRT few years ago but they were 
unable to get the benefit because of miscommunication. Therefore FD or some NGOs could 
actively participate in this regard to improve and enforce the system to get better monetary rewards 
for loss. But these schemes are fully depends on the final budget of the local governing bodies. 
Few of the respondents also opined that the bore well facility for irrigation would be a good option 
in this area. This facility may help, not only to intensify their agriculture with modern technology 
but also people may engage in farming activity throughout the year. Since this landscape is located 
in the Western Ghats, Kasturirangan Committee (2013) suggested to implement sustainable 
agriculture practice and incentivize growers to move towards organic farming and to build a unique 
‘brand’ for such premium products in the world market. This will provide more income for landless 
labors as they are largely dependent on forest based natural resources during non-cropping season 
in the fringe area. Through this, they can grow crops which are unpalatable to wild animals such 
as chilli, ginger and turmeric along with other crops. If these strategies implemented properly, 
farmers will generate more income than what they are getting from the forest and indirectly reduce 
their dependency on the forest-corridor landscape. Overall, irrigation facility will increase the 
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income level of the household and insurance strategy will increase the tolerance level of the 
farmers towards wildlife.  
Looking forward: proposal for an integrated corridor conservation approach  
This study illustrates the need for an integrated approach to corridor conservation, in the face of 
unprecedented forest fragmentation and habitat degradation. On one hand, wildlife needs to be 
conserved, and on other the livelihoods of local communities should not be affected, and HWC 
should be managed with community participation. Reflecting on these insights from the study, and 
looking forward I propose an integrated corridor conservation framework (Figure 6.1). The 
framework is expected to inform conservation planners and agencies in addressing similar 
conservation issues across comparable settings in India and elsewhere. 
 
Figure 6.1 Integrated corridor conservation framework for BRT tiger reserve. 
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The framework is based on the premise that corridor conservation is best achieved through 
conservation of species as well as sustainable use of corridor landscape, keeping both the 
ecological and social priorities and uses in mind. 
The framework uses three different but interlinked dimensions, socio-political, ecological and 
economic, to approach the problem. From the ecological angle, habitat quality leads to more or 
less HWC, with more HWC negatively affecting household income, and thereby well-being. From 
the economic angle, forest resource extraction positively influences household income but over-
exploitation of corridor landscape negatively affects on habitat quality of the corridor landscape. 
From the socio-political angle, policies and actions of state forest agencies and responses by and 
implications on local communities are the major factors in corridor conservation and conflict 
mitigation. Summing up, ecological, economic and socio-political aspects are interlinked in 
corridor conservation, species survival, sustainable use of corridor landscape, and livelihoods and 
well being of local communities, whether they are dependent on forests (reduced/ increased forest 
produce harvested) or not (more/ less conflict due to changes in corridors). 
Therefore to achieve twin goal of the study; ecological and social well being, three major processes 
have to be initiated and strengthened, viz., corridor restoration, and involvement of grass roots 
organizations/ conservation agencies and creation of sustainable livelihoods for local people. 
Corridor restoration will take care of habitat quality and support safe wildlife movement and 
reduce HWC and inturn people’s livelihood will be secured. Apart from that, creation of 
sustainable livelihoods for local people will maintain and enhance their resource endowments and 
further household income and well-being. Finally, the support and inputs, both in terms of rigorous 
and evidence based research and action, from grass root organizations (such as ADT, CCC, EDC 
and LAMPS), and conservation agencies (such as ATREE and VGKK) will strengthen the corridor 
conservation efforts in this area.  
Overall, the recommended framework attempts to integrate scientific knowledge and priorities of 
local communities. This would serve as a possible guiding framework that could be applied in 
similar human-dominated fragmented forest landscapes, as BRT, and would help relevant 
stakeholders to address similar conservation issues in their own local settings. 
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APPENDIX 3.1. List of fuelwood, NTFP and elephant food plant species in the forest-corridor 
landscape of BRT tiger reserve. 
Sl. No. Scientific name Family Importance 
1 Acacia chundra Mimosaceae Fuelwood tree 
2 Anogeissus latifolia Combretaceae Fuelwood tree 
3 Canthium travencorium Rubiaceae Fuelwood tree 
4 Chloroxylon swietenia Rutaceae Fuelwood tree 
5 Erythroxylon monogynum Erythroxylaceae Fuelwood tree 
6 Grewia asiatica Tiliaceae Fuelwood tree 
7 Ixora arborea Rubiaceae Fuelwood tree 
8 Kydia calycina Malvaceae Fuelwood tree 
9 Premna tometosa Verbenaceae Fuelwood tree 
10 Randia dumetorum Rubiaceae Fuelwood tree 
11 Vitex altissima Verbenaceae Fuelwood tree 
12 Ziziphus xylopyrus Rhamnaceae Fuelwood tree 
       
1 Acacia sinuata Mimosaceae NTFP plant (Fruit) 
2 Azadirachta india Meliaceae NTFP plant (Fruit) 
3 Bombax ceiba Bombacaceae NTFP (Undeveloped fruit) 
4 Curcuma aromatica Zingiberaceae NTFP plant (Root) 
5 Decalepis hamiltonii Asclepiadaceae NTFP plant (Root) 
6 Mangifera indica Anacardiaceae NTFP plant (Fruit) 
7 Phoenix loureirii Arecaceae NTFP plant (Leaves) 
8 Phyllanthus indofischeri Euphorbiaceae NTFP plant (Fruit) 
9 Sapindus laurifolius Sapindaceae NTFP plant (Fruit) 
10 Syzygium cumini Myrtaceae NTFP plant (Fruit) 
11 Tamarindus indica Fabaceae NTFP plant (Fruit) 
12 Terminalia bellerica Combretaceae NTFP plant (Fruit) 
13 Terminalia chebula Combretaceae NTFP plant (Fruit) 
14 Zingiber sp. Zingiberaceae NTFP plant (Root) 
    
1 Acacia chundra Fabaceae Elephant food plant 
2 Acacia leucophlea Mimosaceae Elephant food plant 
3 Acacia sinuata Mimosaceae Elephant food plant 
4 Albizia amara Fabaceae Elephant food plant 
5 Atylosia lineata Fabaceae Elephant food plant 
6 Bambusa arundinacea Poaceae Elephant food plant 
7 Capparis seperaria Capparaceae Elephant food plant 
8 Commiphora caudata Burseraceae Elephant food plant 
9 Dendrocalamas strictus Poaceae Elephant food plant 
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10 Grewia tilifolia Malvaceae Elephant food plant 
11 Hardwickia binata Fabaceae Elephant food plant 
12 Helicteres isora Malvaceae Elephant food plant 
13 Kydia calycina Malvaceae Elephant food plant 
14 Phoenix loureirii Arecaceae Elephant food plant 
15 Tamarindus indiaca Fabaceae Elephant food plant 
16 Tectona grandis Verbenaceae Elephant food plant 
17 Ziziphus xylopyrus Rhamnaceae Elephant food plant 
18 
 
Ferronia elephantum 
 
Rutaceae 
 
Elephant food plant 
 
 
APPENDIX 3.2. IVI for tree species in the forest-corridor landscape of BRT tiger reserve. 
Sl. No Scientific name Family 
Relative 
density 
Relative 
frequency 
Relative 
basal 
area 
IVI 
1 Chloroxylon swietenia Rutaceae 17.25 6.99 9.61 33.84 
2 Anogeissus latifolia Combretaceae 11.34 5.13 10.33 26.79 
3 Erythroxylon monogynum Erythroxylaceae 12.50 5.92 7.16 25.59 
4 Acacia chundra Mimosaceae 8.53 5.48 3.33 17.34 
5 Strychnos potatorum Strychnaceae 4.55 4.33 3.40 12.28 
6 Dalbergia lanceolaria Fabaceae 2.43 3.18 4.94 10.55 
7 Diospyros montana Ebenaceae 2.32 3.80 1.84 7.96 
8 Ixora pavetta Rubiaceae 2.51 3.71 1.36 7.58 
9 Naringi crenulata Rutaceae 2.70 2.83 2.02 7.56 
10 Canthium travencorium Rubiaceae 2.37 2.48 1.76 6.60 
11 Dalbergia latifolia Fabaceae 0.47 0.88 4.97 6.33 
12 Randia dumetorum Rubiaceae 2.21 2.83 0.81 5.85 
13 Atlantia monophylla Rutaceae 2.29 2.56 0.85 5.71 
14 Acacia leucophlea Mimosaceae 0.66 0.88 3.86 5.40 
15 Diospyros melanoxylon Ebenaceae 1.68 2.83 0.51 5.02 
16 Albizia amara Fabaceae 0.88 1.50 2.28 4.67 
17 Eucalyptus globulus Myrtaceae 0.86 0.27 3.16 4.28 
18 Ziziphus oenoplia Rhamnaceae 1.63 2.21 0.35 4.19 
19 Lantana camera Verbenaceae 0.50 1.59 1.98 4.07 
20 Prosopis cineraria Fabaceae 0.36 0.80 2.79 3.94 
21 Albizia odoratissima Fabaceae 0.22 0.71 2.67 3.60 
22 Cassia fistula Caesalpinaceae 1.08 2.03 0.38 3.49 
23 
 
Stereospermum 
personatum Bignoniaceae 0.58 1.50 1.27 3.36 
24 Phyllanthus indofischeri Euphorbiaceae 0.72 1.41 1.01 3.14 
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25 Bambusa arundinacea Poaceae 1.27 0.62 1.25 3.14 
26 Ferronia elephantum Rutaceae 0.50 1.33 1.27 3.09 
27 Aglaia odoratissima Meliaceae 0.66 1.50 0.90 3.07 
28 Cassine gluaca Celastraceae 0.91 1.41 0.62 2.95 
29 Premna tometosa Verbenaceae 0.61 1.41 0.90 2.93 
30 Grewia tiliifolia Tiliaceae 0.91 1.59 0.34 2.85 
31 Vitex altissima Verbenaceae 0.55 1.24 1.03 2.82 
32 Ziziphus xylopyrus Rhamnaceae 0.88 1.33 0.37 2.58 
33 Morinda tinctoria Rubiaceae 0.66 1.15 0.74 2.55 
34 Bauhinia purpurea Fabaceae 0.11 0.18 2.09 2.38 
35 Hardwickia binata Caesalpinaceae 0.58 1.33 0.47 2.38 
36 Maytenus emarginata Celastraceae 0.75 1.24 0.27 2.26 
37 Diospyros sp. Ebenaceae 0.11 0.27 1.84 2.22 
38 Canthium parviflorum Rubiaceae 0.69 1.24 0.24 2.17 
39 Caralluma umbellata Asclepiadaceae 0.61 0.97 0.47 2.05 
40 Terminalia paniculata Combretaceae 0.41 0.80 0.61 1.82 
41 Senna siamea Fabaceae 0.94 0.53 0.22 1.69 
42 Dolichandrone falcata Bignoniaceae 0.80 0.62 0.12 1.54 
43 Pterocarpus marsupium Fabaceae 0.22 0.62 0.69 1.53 
44 Gmelina arborea Verbenaceae 0.11 0.35 0.94 1.41 
45 Unid sp2 Unid 2 0.11 0.27 1.01 1.38 
46 Terminalia chebula Combretaceae 0.33 0.80 0.18 1.30 
47 Commiphora caudata Burseraceae 0.19 0.44 0.64 1.28 
48 Dodonaea viscosa Sapindaceae 0.52 0.62 0.08 1.22 
49 Schleichera oleosa Sapindaceae 0.03 0.09 1.08 1.20 
50 Acacia sinuata Mimosaceae 0.69 0.35 0.11 1.15 
51 Garuga pinnata Meliaceae 0.08 0.18 0.88 1.14 
52 Terminalia bellirica Combretaceae 0.11 0.35 0.66 1.12 
53 Azadirachta india Meliaceae 0.28 0.71 0.14 1.12 
54 Celtis tetrandra Ulmaceae 0.08 0.18 0.83 1.09 
55 Boswellia serrata Burseraceae 0.36 0.44 0.27 1.07 
56 Santalum album Santalaceae 0.30 0.71 0.05 1.06 
57 Haldina cordifolia Rubiaceae 0.08 0.27 0.68 1.02 
58 Gmelina asiatica Verbenaceae 0.28 0.62 0.06 0.96 
59 Ficus sp. Moraceae 0.19 0.27 0.47 0.93 
60 Cadaba fruticosa Capparaceae 0.11 0.35 0.41 0.88 
61 Flacortia montana Flacourtiaceae 0.17 0.18 0.52 0.86 
62 Butea monosperma Fabaceae 0.14 0.44 0.21 0.79 
63 Capparis seperaria Capparaceae 0.17 0.44 0.13 0.74 
64 Pterolobium hexapetalam Caesalpinaceae 0.19 0.44 0.04 0.67 
65 Acacia nilotica Fabaceae 0.14 0.09 0.44 0.67 
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66 Anacardium occidentale Anacardiaceae 0.06 0.18 0.43 0.66 
67 Wrightia tinctoria Apocynaceae 0.14 0.44 0.08 0.66 
68 
 
Holarrhena 
antidycenterica Apocynaceae 0.14 0.44 0.06 0.64 
69 Ziziphus jujuba Rhamnaceae 0.14 0.18 0.30 0.61 
70 Spondias pinnata Anacardiaceae 0.03 0.09 0.49 0.60 
71 Gardenia gammifera Rubiaceae 0.11 0.35 0.10 0.57 
72 Acacia sp. Mimosaceae 0.06 0.18 0.28 0.52 
73 Pongamia pinnata Fabaceae 0.08 0.18 0.25 0.51 
74 Dendrocalamas sp. Poaceae 0.19 0.27 0.02 0.48 
75 Tamarindus indiaca Fabaceae 0.06 0.18 0.24 0.48 
76 Flacourtia indica Flacourtiaceae 0.17 0.27 0.03 0.46 
77 Strychnos sp. Strychnaceae 0.19 0.18 0.06 0.43 
78 Memecylon umbellatum Melastomataceae 0.14 0.27 0.02 0.42 
80 Bridelia retusa Euphorbiceae 0.08 0.27 0.05 0.40 
81 Carissa carandas Apocynaceae 0.08 0.27 0.02 0.37 
82 Eagle marmelos Rutaceae 0.08 0.27 0.01 0.36 
83 Terminalia crenulata Combretaceae 0.06 0.09 0.18 0.32 
84 Bombax cieba Bombacaceae 0.03 0.09 0.16 0.28 
85 Buchanania lanzan Anacardiaceae 0.06 0.18 0.03 0.26 
86 Lagerstromia parviflora Lythraceae 0.06 0.18 0.01 0.25 
87 Pyrenacantha volubilus Icacinaceae 0.06 0.18 0.01 0.24 
88 Celastrus paniculata Celastraceae 0.06 0.18 0.01 0.24 
89 Flacourtia sp. Flacourtiaceae 0.08 0.09 0.04 0.21 
90 Cordia obliqua Boraginaceae 0.06 0.09 0.03 0.17 
91 Unid sp3 Unid 3 0.03 0.09 0.03 0.14 
92 Erythrina variegata Fabaceae 0.03 0.09 0.02 0.14 
93 Unid sp1 Unid 1 0.03 0.09 0.01 0.13 
94 Mallotus philippensis Euphorbiceae 0.03 0.09 0.01 0.13 
95 Grewia asiatica Tiliaceae 0.03 0.09 0.01 0.12 
96 Millettia racemosa Fabaceae 0.03 0.09 0.01 0.12 
97 Alangium salvifolium Cornaceae 0.03 0.09 0.01 0.12 
98 Chionanthus malabaricus Olacaceae 0.03 0.09 0.00 0.12 
99 Cocculus sp. Menispermaceae 0.03 0.09 0.00 0.12 
100 Syzygium cuminii Myrtaceae 0.03 0.09 0.00 0.12 
   100.00 100.00 100.00 300.00 
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APPENDIX 3.3. IVI for shrub species (includes saplings of woody plants) in the forest-corridor 
landscape of BRT tiger reserve. 
Sl. No. Scientific name Family 
Relative 
density 
Relative 
frequency 
IVI 
1 Lantana camera Verbenaceae 47.52 13.17 60.69 
2 Dodonia viscosa Sapindaceae 7.46 5.92 13.39 
3 Pterolobium hexapetalam Caesalpinaceae  5.51 7.37 12.88 
4 Chloroxylon swietenia Rutaceae  3.21 6.58 9.79 
5 Randia dumetorum Rubiaceae  3.95 5.79 9.74 
6 Erythroxylon monogynum Erythroxylaceae  2.30 5.79 8.09 
7 Pavetta indica Rubiaceae  4.66 3.42 8.08 
8 Ziziphus oenoplia Rhamnaceae  2.03 4.87 6.90 
9 Fluggea leucopyrus Phyllanthaceae  1.85 4.08 5.93 
10 Eupatorium odoratum Asteraceae  3.99 1.51 5.51 
11 Dolichandrone falcata Bignoniaceae  2.31 2.76 5.08 
12 Acacia chundra Mimosaceae  0.91 2.24 3.15 
13 Acacia sinuata Mimosaceae  1.08 2.04 3.12 
14 Atlantia monophylla Rutaceae  1.03 1.91 2.94 
15 Toddalia asiatica Rutaceae  0.91 1.84 2.76 
16 Ixora arborea Rubiaceae  0.76 1.91 2.67 
17 Diospyros montana Ebenaceae  0.46 1.91 2.37 
18 Naringi crenulata Rutaceae  0.91 1.45 2.36 
19 Strychnos potatorum Strychnaceae  0.55 1.78 2.32 
20 Canthium travencorium Rubiaceae  0.63 1.51 2.14 
21 Anogeissus latifolia Combretaceae  0.66 1.45 2.11 
22 Bambusa arundinacea Poaceae  0.69 1.32 2.00 
23 Albizia amara Fabaceae  0.28 1.12 1.40 
24 Diospyros melanoxylon Ebenaceae  0.31 1.05 1.36 
25 Flacortia montana  Flacourtiaceae  0.39 0.86 1.25 
26 Cassia fistula Caesalpinaceae  0.21 0.99 1.20 
27 Grewia tiliifolia Tiliaceae  0.21 0.92 1.13 
28 Capparis seperaria Capparaceae  0.27 0.86 1.13 
29 Maytenus emarginata Celastraceae  0.25 0.79 1.04 
30 Senna siamea Fabaceae  0.40 0.59 1.00 
31 Jasminum roxberghianum Oleaceae  0.58 0.39 0.98 
32 Santalum album Santalaceae  0.17 0.66 0.82 
33 Azadirachta india Meliaceae  0.13 0.66 0.79 
34 Wrightia tinctoria Apocynaceae  0.14 0.53 0.67 
35 Grewia asiatica Tiliaceae  0.18 0.46 0.64 
36 Dalbergia lanceolaria Fabaceae  0.09 0.46 0.56 
37 Canthium parviflorum Rubiaceae  0.15 0.39 0.55 
38 Flacourtia indica Flacourtiaceae  0.14 0.39 0.54 
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39 Tectona grandis Verbenaceae 0.12 0.39 0.51 
40 Ageratina adenophora Asteraceae  0.37 0.13 0.50 
41 Senna auriculata Fabaceae  0.13 0.33 0.46 
42 Ziziphus xylopyrus Rhamnaceae 0.08 0.33 0.41 
43 Eucalyptus globulus Myrtaceae  0.14 0.26 0.41 
44 Cipadessa baccifera Meliaceae  0.13 0.26 0.39 
45 Argyreia cuneata Convolvulaceae  0.06 0.33 0.39 
46 Memecylon umbellatum Melastomataceae  0.11 0.26 0.37 
47 Maesa indica Myrsinaceae  0.09 0.26 0.36 
48 Cassine gluaca Celastraceae  0.07 0.26 0.33 
49 Diospyros sp. Ebenaceae  0.06 0.26 0.32 
50 Acacia leucophlea Mimosaceae  0.05 0.26 0.31 
51 Carissa carandas Apocynaceae  0.05 0.26 0.31 
52 Gardenia gammifera Rubiaceae  0.05 0.26 0.31 
53 
 
Stereospermum 
personatum Bignoniaceae  0.05 0.26 0.31 
54 Caralluma umbellata Asclepiadaceae  0.06 0.20 0.26 
55 Ferronia elephantum Rutaceae  0.05 0.20 0.24 
56 Phyllanthus emblica Euphorbiaceae  0.05 0.20 0.24 
57 Albizia odoratissima Fabaceae  0.04 0.20 0.23 
58 Premna tometosa Verbenaceae  0.04 0.20 0.23 
59 Viburnum  punctatum Capparaceae  0.07 0.13 0.20 
60 Solanum torvum Solanaceae  0.06 0.13 0.19 
61 Prosopis cineraria Fabaceae  0.04 0.13 0.17 
62 Pyrenacantha volubilus Icacinaceae   0.04 0.13 0.17 
63 Barleria sp. Acanthaceae  0.09 0.07 0.16 
64 Aglaia odoratissima Meliaceae  0.02 0.13 0.16 
65 Celastrus paniculata Celastraceae  0.02 0.13 0.16 
66 Cycas sp. Cycadaceae  0.02 0.13 0.16 
67 Eagle maomelos Rutaceae  0.02 0.13 0.16 
68 Hardwickia binata Fabaceae  0.02 0.13 0.16 
69 
 
Holarrhena 
antidycenterica Apocynaceae  0.02 0.13 0.16 
70 Jasminum sp. Oleaceae  0.02 0.13 0.16 
71 Morinda tinctoria Rubiaceae  0.02 0.13 0.16 
72 Opuntia elatior Cactaceae  0.02 0.13 0.16 
73 Vitex altissima Verbenaceae  0.02 0.13 0.16 
74 Phoenix loureirii Arecaceae  0.07 0.07 0.14 
75 Syzygium cuminii Myrtaceae  0.07 0.07 0.14 
76 Litsea deccanensis Lauraceae  0.05 0.07 0.11 
77 Glochidian zeylanicum Euphorbiaceae  0.02 0.07 0.09 
78 Persea macrantha  Lauraceae  0.02 0.07 0.09 
79 Butea monosperma Fabaceae  0.01 0.07 0.08 
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80 Cocculus sp. Menispermaceae  0.01 0.07 0.08 
81 Decalepis hamiltonii Apocynaceae  0.01 0.07 0.08 
82 Dendrocalamas sp. Poaceae  0.01 0.07 0.08 
83 Givotia rottlerformis Euphorbiaceae  0.01 0.07 0.08 
84 Gliricidia sepium Fabaceae  0.01 0.07 0.08 
85 Jasminum angustifolium Oleaceae  0.01 0.07 0.08 
86 Lagerstromia parviflora Lythraceae  0.01 0.07 0.08 
87 Pennisetum sp. Poaceae  0.01 0.07 0.08 
88 Pongamia pinnata Fabaceae  0.01 0.07 0.08 
89 Terminalia chebula Combretaceae  0.01 0.07 0.08 
90 Wendlandia thyrsoidea Rubiaceae  0.01 0.07 0.08 
91 Ximenia americana Olacaceae  0.01 0.07 0.08 
      100.00 100.00 200.00 
 
APPENDIX 3.4. IVI for herbaceous species (includes saplings of woody plants) in the forest-
corridor landscape of BRT tiger reserve. 
Sl. No Scientific name Family 
Relative 
density 
Relative 
frequency 
IVI 
1 Leucas martinicensis Lamiaceae  10.26 3.41 13.68 
2 Lantana camera Verbenaceae  4.97 5.66 10.63 
3 Eupatorium odoratum Asteraceae  6.46 4.12 10.57 
4 Oxalis corniculata Oxalidaceae  5.75 2.80 8.56 
5 Evolvulus alsinoides Convolvulaceae  3.58 2.86 6.44 
6 Leucas aspera Lamiaceae  4.39 1.80 6.19 
7 Atylosia lineata Fabaceae  4.04 1.77 5.82 
8 Randia dumetorum Rubiaceae  1.92 3.03 4.95 
9 Atylosia sp. Fabaceae  1.92 2.57 4.49 
10 Barleria prionitis Acanthaceae  2.16 1.76 3.92 
11 Ipomoea sp. Convolvulaceae  1.58 2.11 3.69 
12 Jasmium angustifolium Oleaceae  1.41 2.00 3.42 
13 Ziziphus oenoplia Rhamnaceae  1.18 2.02 3.20 
14 Pterolobium hexapetalam Caesalpinaceae  1.07 2.11 3.18 
15 Urena lobata Malvaceae  1.54 1.60 3.14 
16 Crotalaria calycina  Fabaceae  1.58 1.50 3.08 
17 Strobilanthes callosa Acanthaceae  2.22 0.74 2.96 
18 Sida acuta Malvaceae  1.75 1.16 2.92 
19 Achyranthes aspera Verbenaceae  1.48 1.39 2.87 
20 Phyllanthus virgatus Euphorbiaceae  1.36 1.39 2.76 
21 Anaphalis subdecurrense Asteraceae  1.07 1.68 2.75 
22 Justicia simplex  Acanthaceae  1.58 1.16 2.75 
23 
 
Desmodiastrum 
racemosum Fabaceae  1.15 1.58 2.73 
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24 Fluggea leucopyrus Phyllanthaceae  0.71 1.92 2.64 
25 Ocimum americanum Lamiaceae  1.34 1.26 2.60 
26 Triumfetta rhomboidea Tiliaceae  1.27 1.29 2.56 
27 Cynotis arachnoidea Commelinaceae  1.26 1.22 2.48 
28 Acacia chundra Mimosaceae  0.68 1.60 2.27 
29 Curculigo orchioides Hypoxidaceae  0.78 1.43 2.22 
30 Dodonia viscosa Sapindaceae  0.71 1.50 2.22 
31 Phyllanthus amarus Euphorbiaceae  0.83 1.37 2.19 
32 Euphorbia hirta Euphorbiaceae  1.09 1.10 2.18 
33 Anogeissus latifolia Combretaceae  0.60 1.48 2.08 
34 Grewia asiatica Tiliaceae  0.66 1.29 1.94 
35 Hemedesmus indicus Apocynaceae  0.75 1.18 1.93 
36 Jasminum roxberghianum Oleaceae  0.86 1.04 1.90 
37 Impatiens sp. Balsaminaceae  0.93 0.80 1.73 
38 Galactia tenuiflora Fabaceae  0.76 0.83 1.59 
39 Dolichandrone falcata Bignoniaceae  0.61 0.96 1.57 
40 Acacia sinuata Mimosaceae  0.63 0.87 1.49 
41 Rhynchosia viscosa Fabaceae  0.83 0.65 1.48 
42 Scilla sp. Asparagaceae  0.49 0.92 1.41 
43 Chloroxylon swietenia Rutaceae  0.46 0.87 1.32 
44 Ageratum conyzoides Asteraceae  0.96 0.35 1.32 
45 Toddalia asiatica Rutaceae  0.42 0.89 1.31 
46 Ixora arborea Rubiaceae  0.37 0.81 1.18 
47 Gymnema sylvestre Asclepiadaceae  0.62 0.53 1.14 
48 Barleria buxifolia Acanthaceae  0.38 0.73 1.11 
49 Senna auriculata Fabaceae  0.55 0.56 1.11 
50 Cissampelos pareira Menispermaceae  0.34 0.69 1.03 
51 Diospyros montana Ebenaceae  0.30 0.72 1.02 
52 Senna occidenatlis Fabaceae  0.51 0.47 0.99 
53 Abutilon sp. Malvaceae  0.49 0.49 0.98 
54 Pavetta indica Rubiaceae  0.30 0.65 0.95 
55 Andrographis serpyllifolia Acanthaceae  0.37 0.57 0.94 
56 Dalbergia lanceolaria Fabaceae  0.36 0.58 0.94 
57 Erythroxylon monogynum Erythroxylaceae  0.25 0.65 0.90 
58 Orthosiphon rubicundus Lamiaceae  0.39 0.50 0.89 
59 Indigofera sp. Fabaceae  0.62 0.27 0.89 
60 Mimosa pudica Mimosaceae  0.48 0.41 0.88 
61 Stachytarpheta india Verbenaceae  0.42 0.38 0.80 
62 Crepis sp. Asteraceae  0.58 0.15 0.73 
63 Asparagus gonocladus Asparagaceae  0.19 0.53 0.71 
64 Atlantia monophylla Rutaceae  0.24 0.43 0.68 
65 Rauvolfia serpentina Apocynaceae  0.34 0.31 0.65 
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66 
 
Stenosiphonium 
russelianium Acanthaceae  0.31 0.31 0.63 
67 Bidens sp. Asteraceae  0.27 0.35 0.62 
68 Ceropegia sp. Apocynaceae  0.25 0.37 0.62 
69 Parthenium hysterophorus Asteraceae  0.25 0.34 0.59 
70 Sida rhombifolia Malvaceae  0.25 0.34 0.59 
71 Maytenus emarginata Celastraceae  0.19 0.39 0.59 
72 Cynotis sp. Commelinaceae  0.35 0.23 0.58 
73 Tephrosia purpurea Fabaceae  0.35 0.23 0.58 
74 Buettenaria herbacea Sterculiaceae  0.29 0.28 0.58 
75 Indigofera tinctoria Fabaceae  0.20 0.34 0.53 
76 Croton sp. Euphorbiaceae  0.13 0.39 0.52 
77 Prosopis cineraria Fabaceae  0.19 0.32 0.52 
78 Albizia amara Fabaceae  0.14 0.35 0.49 
79 Dalbergia latifolia Fabaceae  0.16 0.31 0.47 
80 Hyptis suaveolens Lamiaceae  0.32 0.15 0.47 
81 Senna sp. Fabaceae  0.28 0.19 0.47 
82 Cynanchum tunicatum Asclepiadaceae  0.12 0.32 0.44 
83 Pteridium sp. Dennstaedtiaceae 0.35 0.04 0.39 
84 Canthium parviflorum Rubiaceae  0.11 0.26 0.37 
85 Naringi crenulata Rutaceae 0.09 0.27 0.36 
86 Honnega* Unid 1 0.27 0.08 0.35 
87 Bidens barbidens Asteraceae  0.17 0.18 0.35 
88 Flacortia montana  Flacourtiaceae  0.09 0.22 0.31 
89 Artemisia pallens Asteraceae  0.16 0.14 0.30 
90 Strychnos potatorum Loganiaceae  0.08 0.20 0.29 
91 Albizia odoratissima Fabaceae  0.10 0.19 0.29 
92 Mimosa sp. Mimosaceae  0.13 0.15 0.28 
93 Malva sp. Malvaceae  0.14 0.14 0.28 
94 Azima tetracantha Salvadoraceae  0.07 0.20 0.27 
95 Ageratina adenophora Asteraceae  0.13 0.14 0.27 
96 Leucas sp. Lamiaceae  0.14 0.12 0.27 
97 Santalum album Santalaceae  0.09 0.18 0.27 
98 Cipadessa baccifera Meliaceae  0.11 0.15 0.26 
99 Eradale gida* Fabaceae  0.15 0.11 0.26 
100 Solanum torvum Solanaceae  0.10 0.16 0.26 
101 Cocculus sp. Menispermaceae  0.08 0.18 0.26 
102 Ziziphus xylopyrus Rhamnaceae  0.08 0.18 0.26 
103 Phyllanthus indofischeri Euphorbiaceae  0.08 0.16 0.24 
104 Diospyros melanoxylon Ebenaceae  0.06 0.16 0.22 
105 Antu huruli gida* Fabaceae  0.11 0.11 0.21 
106 Pyrenacantha volubilus Icacinaceae   0.09 0.12 0.21 
107 Argyreia cuneata Convolvulaceae  0.04 0.16 0.20 
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108 Theriophonum sp. Araceae  0.09 0.11 0.20 
109 Actiniopteris radiata Pteridaceae  0.12 0.08 0.20 
110 Senna siamea Fabaceae  0.06 0.14 0.20 
111 Ocimum sp. Lamiaceae  0.16 0.03 0.18 
112 Lantana indica Verbenaceae  0.05 0.12 0.18 
113 Stylosanthus sp. Fabaceae  0.07 0.11 0.18 
114 Abutilon hirtum Malvaceae  0.09 0.08 0.17 
115 Pogostemon sp. Lamiaceae  0.05 0.12 0.17 
116 Strychnos sp. Loganiaceae  0.04 0.14 0.17 
117 Jasminum sp. Oleaceae  0.08 0.08 0.16 
118 Azadirachta india Meliaceae  0.04 0.12 0.16 
119 Lepidagathis cristata Acanthaceae  0.09 0.07 0.16 
120 Dioscorea oppositifolia Dioscoreaceae  0.04 0.11 0.15 
121 Ferronia yesphantum Rutaceae  0.04 0.11 0.15 
122 Crotalaria sp. Fabaceae  0.07 0.08 0.15 
123 Sansevieria trifasciata Asparagaceae  0.07 0.08 0.15 
124 Asaparagus racemosus Asparagaceae  0.04 0.11 0.14 
125 Syzygium cuminii Myrtaceae 0.06 0.08 0.14 
126 Bambusa arundinacea Poaceae 0.04 0.09 0.13 
127 Dioscorea sp. Dioscoreaceae  0.04 0.09 0.13 
128 Cassine gluaca Caesalpinaceae  0.03 0.09 0.13 
129 Gardenia gammifera Rubiaceae  0.03 0.09 0.12 
130 Sida sp. Malvaceae  0.05 0.07 0.12 
131 Hardwickia binata Fabaceae  0.03 0.09 0.12 
132 Mallotus philippensis Euphorbiaceae  0.03 0.09 0.12 
133 Ocimum tenuiflorum Lamiaceae  0.04 0.08 0.12 
134 Flacourtia indica Flacourtiaceae  0.04 0.08 0.12 
135 Chionanthus malabaricus Olacaceae  0.03 0.08 0.11 
136 Nada kappali gida* Unid 2 0.03 0.08 0.11 
137 Canthium travencorium Rubiaceae  0.03 0.08 0.11 
138 Pterocarpus marsupium Fabaceae  0.03 0.08 0.11 
139 Cassia fistula Caesalpinaceae  0.02 0.08 0.10 
140 
 
Stereospermum 
personatum Bignoniaceae  0.02 0.08 0.10 
141 Aglaia odoratissima Meliaceae  0.05 0.05 0.10 
142 Elaeagnus conferta Elaeagnaceae  0.03 0.07 0.10 
143 Celastrus paniculata Caesalpinaceae  0.04 0.05 0.09 
144 Plectranthus amboinicus Lamiaceae  0.06 0.03 0.09 
145 Helicteres isora Malvaceae  0.02 0.07 0.09 
146 Memecylon umbellatum Melastomataceae  0.02 0.07 0.09 
147 Barleria sp. Acanthaceae  0.04 0.05 0.09 
148 Sanna murele naga* Unid 3 0.04 0.05 0.09 
149 Maesa indica Myrsinaceae  0.03 0.05 0.09 
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150 Breynia retusa Euphorbiaceae  0.02 0.07 0.08 
151 Celtis tetrandra Ulmaceae  0.03 0.05 0.08 
152 Schleichera oleosa Sapindaceae  0.03 0.05 0.08 
153 Nela bhuthale gida* Unid 4 0.05 0.03 0.08 
154 Cryptolepis buchnani Asclepiadaceae  0.02 0.05 0.08 
155 Nicandra physalodes Solanaceae  0.03 0.04 0.07 
156 Coccinia grandis Cucurbitaceaae  0.02 0.05 0.07 
157 Padavara bale* Unid 5 0.02 0.05 0.07 
158 Tectona grandis Verbenaceae 0.01 0.05 0.07 
159 Wrightia tinctoria Apocynaceae 0.01 0.05 0.07 
160 Vitex altissima Verbenaceae 0.03 0.04 0.07 
161 Carissa carandas Apocynaceae 0.02 0.04 0.06 
162 Persea macrantha  Lauraceae 0.02 0.04 0.06 
163 Tephrosia sp. Fabaceae 0.02 0.04 0.06 
164 Caralluma umbellata Asclepiadaceae 0.02 0.04 0.06 
165 Morinda tinctoria Rubiaceae 0.02 0.04 0.06 
166 Diospyros sp. Ebenaceae 0.01 0.04 0.05 
167 Gmelina asiatica Verbenaceae 0.01 0.04 0.05 
168 Terminalia bellirica Combretaceae 0.01 0.04 0.05 
169 Elaeocarpus serratus Elaeocarpaceae 0.01 0.03 0.04 
170 Hittina kudi* Unid 6 0.01 0.03 0.04 
171 Litsea deccanensis Lauraceae 0.01 0.03 0.04 
172 Tanaki* Unid 7 0.01 0.03 0.04 
173 Chukrassia tabularis Meliaceae 0.01 0.03 0.04 
174 Cleistanthus sp Phyllanthaceae 0.01 0.03 0.04 
175 Gloriosa superba Colchicaceae 0.01 0.03 0.04 
176 
 
Holarrhena 
antidycenterica Apocynaceae 0.01 0.03 0.04 
177 Acacia leucophlea Mimosaceae 0.01 0.03 0.03 
178 Acacia sp. Mimosaceae 0.01 0.03 0.03 
179 Argyreia cymosa Convolvulaceae 0.01 0.03 0.03 
180 Dendrocalamas sp. Poaceae 0.01 0.03 0.03 
181 Justicia sp. Acanthaceae 0.01 0.03 0.03 
182 Millettia racemosa Fabaceae 0.01 0.03 0.03 
183 Odavara* Unid 8 0.01 0.03 0.03 
184 Premna tometosa Verbenaceae 0.01 0.03 0.03 
185 Terminalia crenulata Combretaceae 0.01 0.03 0.03 
186 Wendlandia thyrsoidea Rubiaceae 0.01 0.03 0.03 
187 Acanthospermum hispidum Asteraceae 0.02 0.01 0.03 
188 Gmelina arborea Verbenaceae 0.01 0.01 0.02 
189 Pennisetum sp. Poaceae 0.01 0.01 0.02 
190 Acanthus sp. Acanthaceae 0.01 0.01 0.02 
191 Arda Chandra* Unid 9 0.01 0.01 0.02 
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192 Eucalyptus globulus Myrtaceae 0.01 0.01 0.02 
193 Hibiscus angulosus Malvaceae 0.01 0.01 0.02 
194 Physalis minima Solanaceae 0.01 0.01 0.02 
195 Ximenia americana Olacaceae 0.01 0.01 0.02 
196 Zingiber sp. Zingiberaceae 0.01 0.01 0.02 
197 Antu pulle gida* Unid 10 0.00 0.01 0.02 
198 Ardisia solanacea Myrsinaceae 0.00 0.01 0.02 
199 Bombax cieba Bombacaceae 0.00 0.01 0.02 
200 Canthium sp. Rubiaceae 0.00 0.01 0.02 
201 Casearia tomentosa Salicaceae 0.00 0.01 0.02 
202 Decalepis hamiltonii Apocynaceae 0.00 0.01 0.02 
203 Diplocyclos palmatus Cucurbitaceae 0.00 0.01 0.02 
204 Eagle marmelos Rutaceae 0.00 0.01 0.02 
205 Hambu bhuthale* Unid 11 0.00 0.01 0.02 
206 Huriyana hamba* Unid 12 0.00 0.01 0.02 
207 Kydia calycina Malvaceae 0.00 0.01 0.02 
208 Lamium sp. Lamiaceae 0.00 0.01 0.02 
209 Leea asiatica Leeaceae 0.00 0.01 0.02 
210 Maathadakana hambu* Unid 13 0.00 0.01 0.02 
211 Mallotus tetracoccus Euphorbiaceae 0.00 0.01 0.02 
212 Nela gorava* Unid 14 0.00 0.01 0.02 
213 Nothapodytes nimoniana Eicasinaceae 0.00 0.01 0.02 
214 Phoenix loureirii Arecaceae 0.00 0.01 0.02 
215 Sanna javana* Unid 15 0.00 0.01 0.02 
216 Ziziphus jujuba Rhamnaceae 0.00 0.01 0.02 
      100.00 100.00 200.00 
 
Note: The * marked plant species names are Soliga vernacular names.  
Unid: Unidentified species 
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Appendix 4.1. Camera trap data shows list mammal species captured in three corridors of BRT 
tiger reserve. 
 
Common name Scientific name 
Edeyaralli 
Corridor 
Mudalli 
Corridor 
Punajanur 
Corridor 
Asian elephant Elephas maximus  ✓ ✓ ✓ 
Bengal tiger Panthera tigris  - ✓ - 
Indian gaur Bos gaurus  ✓ ✓ ✓ 
Indian hare Lepus nigricollis ✓ ✓ - 
Indian leopard Panthera pardus  - - ✓ 
Indian muntjac Muntiacus muntjak  ✓ ✓ ✓ 
Indian crested porcupine Hystrix indica - - ✓ 
Indian gray mongoose Herpestes edwardsii - - ✓ 
Jungle cat Felis chaus  - ✓ - 
Sambar deer Rusa unicolor  ✓ ✓ ✓ 
Sloth bear Ursus ursinus  ✓ - - 
Small Indian civet Viverricula indica - - ✓ 
Spotted deer Axis axis  ✓ ✓ ✓ 
Wild pig Sus scrofa  ✓ ✓ ✓ 
Wild dog Cuon alpinus  ✓ - - 
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Appendix 4.2. Mammal species occurrence and their detection rate across the forest-corridor landscape 
of BRT tiger reserve. Detection rates were calculated as the proportion of grids at which each species was 
detected (total grid occupied/total grids). 
Common name Scientific name Order Family Diet 
Detection 
rate 
 
Large mammals 
Asian elephant Elephas maximus  Proboscidea Elephantidae Herbivore 0.95 
Bengal tiger Panthera tigris  Carnivora Felidae Carnivore 0.18 
Indian gaur Bos gaurus  Cetartiodactyla Bovidae Herbivore 0.50 
Indian leopard Panthera pardus  Carnivora Felidae Carnivore 0.23 
Wild pig  Sus scrofa  Artiodactyla  Suidae  Omnivore  0.77 
Sambar deer Rusa unicolor  Artiodactyla Cervidae Herbivore 0.74 
Sloth bear Ursus ursinus  Carnivora Ursidae Omnivore 0.77 
Spotted deer Axis axis  Artiodactyla Cervidae Herbivore 0.51 
      
 
Medium-sized mammals 
Bonnet macaque Macaca radiate Primates Cercopithecidae - - 
Four-horned antelope Tetracerus 
quadricornis 
Artiodactyla Bovidae Herbivore 0.18 
Gray langur Semnopithecus 
entellus 
Primates Cercopithecidae - - 
Indian hare Lepus nigricollis Lagomorpha Leporidae - - 
Indian muntjac Muntiacus muntjak  Artiodactyla Cervidae Herbivore 0.21 
Indian spotted 
chevrotain  
Moschiola indica Artiodactyla Tragulidae - - 
Wild dog Cuon alpinus  Carnivora Canidae Carnivore 0.31 
 
Small mammals 
Indian crested porcupine Hystrix indica Rodentia Hystricidae - - 
Indian giant squirrel Ratufa indica Rodentia Sciuridae - - 
Small Indian civet Viverricula indica Carnivora Viverridae 
 
- - 
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Appendix 4.3. Seasonal difference in encounter rate (mean+ se) and statistical tests among 
large mammals in the forest-corridor landscape of BRT tiger reserve. 
Species Scientific name 
Encounter rate per km 
(n=112) 
 Two sample t-test 
Wet season 
(Mean ± se) 
Dry season 
(Mean ± se) 
 
t p-value 
Asian elephant Elephas maximus 2.66 ± 0.41 1.77 ± 0.41  1.543 0.125 
Sambar deer Rusa unicolor 0.97 ± 0.25 0.97 ± 0.26  0.023 0.981 
Wild pig Sus scrofa 0.72 ± 0.12 0.19 ± 0.07  3.736 0.000 * 
Indian gaur Bos gaurus 0.47 ± 0.13 0.13 ± 0.06  2.422 0.016 * 
Spotted deer Axis axis 0.41 ± 0.14 0.47 ± 0.13  0.311 0.756 
Sloth bear Ursus ursinus 0.32 ± 0.09 1.04 ± 0.26  2.597 0.010 * 
Wild dog Cuon alpinus 0.09 ± 0.06 0.09 ± 0.04  0 1 
Bengal tiger Panthera tigris 0.06 ± 0.03 0.03 ± 0.03  0.667 0.506 
Indian muntjac 
Muntiacus 
muntjak 
0.05 ± 0.02 0.03 ± 0.02 
 
0.595 0.553 
Indian leopard Panthera pardus 0.04 ± 0.02 0.12 ± 0.04  1.711 0.089 
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